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The Sewage Treatment Works of Geneva, Ill. A Study in Plant Beautification (Wells Engineering Co., Engineers) 
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Installation of 20” 

Super-de Lavaud 

Pipe at Norwalk, 
Connecticut. 
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—D” BLED STRENGTH to 
resist impact shocks means 
that Super-de Lavaud Pipe offers 
these plus-values: super-service 
underground—and maximum 
protection from plant to under- 
ground. Two years ago that 
statement was based on exhaus- 
tive tests. Today it is confirmed 
by the experience of purchasers 
who have installed nearly eight 


million feet. Super-de Lavaud 
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Pipe is the result of a patented 
process amounting to a basic 
discovery whereby gray iron is 
centrifugally cast against metal 
without chill. Duetility and 
toughness are increased, and 
impact resistance more than 
doubled, without reduction of 
tensile and bursting strength. 
We shall be glad to send you a 
booklet describing the Super-de 


Lavaud Process. 











metal mold without chill 


‘34 Centrifugally cast in a 





US. SUPER- de LAVAUD PIPE 


CAST WITHOUT CHILL IN A METAL MOLD 
UNITED STATES PIPE AND FOUNDRY CO., General Office: BURLINGTON, N. J. 


Foundries and Sales Offices throughout the United States 

















LEADING ARTICLES 
To Appear in the Next 
and Subsequent Issues 


Paul Hansen, Consulting Engineer, Chi- 
eago and A. R. Garnock, City Engineer, 
Eau Claire, Wisc., relate interesting ex- 
periences and methods employed in lo- 
eating and proving a ground water sup- 
ply free from iron and manganese for 
Eau Claire, Wise. Also, the plan fol- 
lowed in beautifications of pump stations 
and reservoir is described. 

E. F. Eldridge, Research Engineer, 
Michigan Experimental Station, East 
Lansing, Mich., will report on what 
chemical precipitation studies disclosed 
in respect to effectiveness of purifica- 
tion and chemical dosages required to 
attain increasing B.O.D. reductions (to 
90 per cent) of meat packing house 
wastes. Coagulation by super-chlorina- 
tion plus a minor dosage of ferric iron, 
for weighting of precipitate, proved the 
most effective and economical combina- 
tion of chemicals. 

“Thirteen Years of Operation of the 
Tucson (Ariz.) Water Department” as 
reviewed by L. R. Burch reveals an out- 
standing record—financially and other- 
wise. It reveals what a live water- 
works organization has been able to ac- 
complish in the Arizona desert under 
trying conditions, both natural and 
financial. 


“Filtration Developments in the Sewer- 
age Field’’ as reviewed by P. B. Strean- 
der, Cons. Engr., New York City, is an 
illustrated description and analysis of 
the several schemes which have been 
developed to remove suspended solids 
from sewage treatment plant effluents 
by filtering or straining devices. 

Wm. M. Rapp, Supt. Distribution, Atlan- 
ta, Ga., Water Department in this issue 
describes an ingenious (natural) water 
cooling scheme for outside or inside foun- 
tains. In a future issue he will reveal 
data gathered on the variations in con- 
sumption demands by apartment houses 
and other large’ buildings—information 
of considerable value in planning service 
lines and meter installations. 





Mark B. Owen, Supt. Public Works, 
Dearborn, Mich., will describe the new 
Herreshoff type of incinerator installed 
to burn chemical sludge from the Dear- 
born plant. Operating results, installa- 
tion and operation costs will be re- 
vealed. 





A. M. Rawn, Assistant Chief Engineer, 
Los Angeles, Los Angeles County Sanita- 
tion Districts, will tell of several 
“Kinks” employed to improve operation 
and maintenance of sewers and sew- 
age treatment works of the Los Angeles 
County system. 





R. B. Simms, Supt. Water Works and 
Sewerage, Spartanburg, S. C., will tell 
of betterments to the Spartanburg dis- 
tribution system making possible the 
carrying of heavier peak loads and the 
expedient of encouraging lawn _ sprink- 
ling at special reduced summer rates. 
The elevated tank (P.W.A.) project adds 
flexibility to consumer service, makes 
for satisfied customers. Greater beau- 
tification of the city and other intang- 
ible benefits, if not actual cash register 
profits to the Water Department, is the 
result. 
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Rex Conveyor Type Sludge Collectors, Rex 
Plunger Sludge Pumps, Tow-Bro Sludge Re- 
movers, Rex Power Cleaned Bar Screens, Rex 
Band and Drum Types of Fine Screens, and 
Rex Water Works Intake Screens, are all in- 
cluded in Rex Sanitation Equipment. 


Representation is nation-wide through 


Is Handled by These Veterans of the Rex Sanitation Corps 


branch offices in 16 cities, with staff specialists 
speedily available. 

Production is from an experienced special- 
ized division of the Chain Belt Company 
dating back to 1917. 

A New Sludge Pump Bulletin No. 249 is 
ready for distribution. 


CHAIN BELT COMPANY, 1610 W. Bruce St., Milwaukee, Wis. 


SEWAGE ¢ TRADE WASTES ¢ WATER TREATMENT ¢ SLUDGE REMOVERS e¢ SCREENS e SLUDGE PUMPS 


Established 1891—Branches or Representatives in All Principal Cities 


CHAIN BELT COMPANY 


SANITATION EQUIPMENT 
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IN DEMAND 


From COW ST t COASTS 
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bon (AQUA NUCHAR) was introduced for the availability of Activated Carbon in quan- 
taste and odor removal, it has reached 
the place where it may be truly said to be in 


S= the period in which Activated Car- With this interest must come the thought as to 


tities sufficient to take care of any demand so 
created. This, then, is to indicate that our 
plants at Piedmont, West Virginia, Tyrone, 


In this period in excess of 700 plants have Pennsylvania, and Covington, Virginia, are 
used AQUA NUCHAR—some only during the 
peroid of severe taste and odor problems— 
others continuously, to insure taste and odor 


control (resulting in the furnishing of palatable a laboratory devoted exclusively to problems 
water and thus creating good will with the of manufacture and use of Activated Carbon— 


demand from coast to coast. 


capable of producing any demand for AQUA 
NUCHAR. Each plant is fully equipped with 


ee 


ts 





consumers). each ready to be of service to any committee 
: Within the past year, the larger municipal- appointed by the American Water Works As- 
ities have become interested in this treatment. sociation. 
s 
— WAREHOUSE STOCKS TO SERVE YOU — 
New York City Chicago Dallas Houston 
5 Kansas City St. Louis New Orleans Toronto 
Oklahoma City ~ Columbus Detroit Los Angeles 
San Francisco Winnipeg Akron Brooklyn 
| INDUSTRIAL CHEMICAL SALES COMPANY, .INC. 
230 PARK AVENUE 205 W. WACKER DRIVE 
NEW YORK | CHICAGO 
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bi E believe HTH to be the beg 


Wh AY 5 if h thing of its kind for the treatment 
of water systems,” says C. C. Foutz 
at  e outz oO | e prominent in water works circles and 


superintendent of the La Porte Water 


La PorteWaterWorks Se nt eae 


years ago. At that time this plant was 
re-built and filtering beds installed, 
Following this construction work the 3 
SayS | out coli count was dangerous and after some 
ee 0 investigation as to what we could do 
to correct it we purchased our first su 
ply of the product and sterilized the 
entire plant including aeration, settlin 
and #0 water basins, pumps al 
filters. The situation was immediately 
cleared up and we experienced no 
further trouble. 


“Following this we used HTH to clear 
up occasional contamination in our 
wells until the installation of our pres. 
ent chlorination plant four years ago, 
We also use it in the periodical clean. 
ing of our basins and filters; in the in- 
stallation of all new mains; and for 
sterilizing after any construction work 
around the plant. 


*On several occasions we have had 
occasion to recommend its use to rural 
schools and to private parties whose 
water supplies showed contamination. 
In each case the use of HTH has cleared 
the situation up without difficulty. 


“We feel, therefore, that we are 
qualified from wide experience to ree- 
ommend its use to all those responsible 
for the safeguarding of water supplies.” 


The MATHIESON ALKALI WORKS (inc.) 
60 East 42nd Street New York, N. Y. 


Soda Ash... Liquid Chlorine. .. Bicarbonate of Soda... HTH 

and HTH-15... Caustic Soda... Bleaching Powder... Ammonia, 

Anhydrous and Aqua... PH-Plus (Fused Alkali) . . . Solid 
Carbon Dioxide. 





an ageurorely 


sine, wot tase then Fh deat 
evatople ohtodne. 
Mor utgetered OF 
MATHIESON ALKAU 
ral 290 Park Avenue, Mew TOR 
US Ai oe 


View of La Porte Water Works showing filter house at left, pump house at 
right and aerating basin at extreme right. C. C. Foutz, superintendent, recom- 
mends HTH “to all those responsible for the safeguarding of water supplies.” 
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Eliminate the 
spark hazard with 
tools of NON-SPARKING 


BERYLLIUM COPPER 


REAT strength, fatigue limit and 
hardness, plus the fact that it is 
non-sparking, makes Beryllium Copper 
ideal for tools used in treatment works 
and at manholes... where the presence 
of sludge or sewer gases may create an 
explosion hazard. 

To meet the safety requirements of 
municipalities and other interests re- 
sponsible for workmen and property in 
inflammable surroundings, chisels, 
hammers, sledges, wrenches, scrapers, 


N 





A few representative items in the 
complete line of non- sparking tools 
made by STANLEY TOOLS, New 

Britain, Conn., from caine 
Anaconda Beryllium Copper. 


etc., made of wrought Anaconda Beryl- 
lium Copper are now available. 
** * * . 

From the fabricating standpoint, 
Beryllium Copper in the annealed state 
may be worked either hot or cold, and 
is readily rolled, drawn, stamped and 
forged. Subsequent heat treating of fin- 
ished parts increases tensile strength, 
fatigue limit and hardness to a point 
beyond that obtainable in any other 
non-sparking material. 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury, Connecticut 


Offices and Agencies in Principal Cities 
In Canada: ANACONDA AMERICAN BRASS LIMITED, New Toronto, Ont. 


ANACONDA COPPER & BRASS 
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... no one on guard in the dark corners 


where valves and fittings in water lines must 















do their tasks. That’s where the design and mate- 
rial in a valve show their worth. Fair target for 


corrosion and strains, the valve that holds tight, 





opens easily, and closes tight again is the valve 
that pays you back the money it cost. Such 
are Crane Valves, designed and manufactured to 


endure —at top efficiency — for years. 


The Crane Gate Valve pictured here is one of 
them. Used on both sides of the meter in water 
service lines, its rugged bronze construction gives 
years of satisfactory service —and at no premium 


in price. It is a valve of low first cost. And 
CRANE 44912 BRONZE GATE VALVE 


every year it serves reduces that cost far iR. Non-rising stem. For working pressures up to 100 
4 2 = Ibs. Screwed bonnet. Solid wedge disc with gland 
below the value of the service it renders. jad in stuffing box. Uniformly machined. Sizes 14” to 2”. 





CRANE 


CRANE CO., GENERAL OFFICES: 836 SOUTH MICHIGAN AVE., CHICAGO, ILL. ¢ NEW YORK: 23 W. 44TH STREET 
Branches and Sales Offices in One Hundred and Sixty Cities 


VALVES, FITTINGS, FABRICATED PIPE, PUMPS, HEATING AND PLUMBING MATERIAL 
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Satisfactory sewer performance demands not only good materials, but also 


proper design, construction, and supervision. Sewerage is a highly specialized 


HE Broadway intercepting sewer, shown, consisting of 

20,100 feet of 30-48 inch reinforced concrete pipe, was 
constructed at Knoxville, Tenn., in 1930-1931, at a cost of 
$338,602.93. 


The sewer was built on grades to provide velocities from 3.6 
to 8 feet per second. 1500 feet of this sewer was built (with 
concrete pipe) in tunnel. Joints were carefully made with 
portland cement mortar to minimize leakage or infiltration. 
The sewer was built adjacent to a stream, partly through 
rock and partly through very unstable foundation condi- 
tions. 1000 piles were used to provide adequate foundation 
where required. The cut to invert varied from 6 to 29 feet and 
the pipe line was carefully bedded and backfilled. Only 150 
feet (16-ft. cut to invert) was bedded in foundation concrete. 


The city engineers of Knoxville said on March 6, 1935, that 
final inspection revealed that all joints were watertight. More- 
over, the gradient of the sewer, as finally constructed, checked to 
within .o1 foot of theestablished gradient at numerous points. 


Knoxville today has more than 200 miles of concrete pipe 
from 6 to 48 inches in diameter in its sanitary sewerage system. 


field, and every project should be in the hands of an experienced sanitary 
engineer. Considering the investment, his service is low cost insurance. 





GOOD WORK 
KNOXVILLE! 


Another 


CONCRETE PIPE SEWER 
WITH Watertight Joints— 
and Gradient O: K: 
Within .07 Ft: 








Send for free booklets giving practical information 
on the use of concrete in sewers. 


| PORTLAND CEMENT ASSOCIATION | 


Room 95, 33 W. Grand Ave., Chicago, IIl. l 


| Please send free booklets, 0**Concrete Pipe Sewers,” 
O ‘‘Monolithic Concrete Sewers." 
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YOUR PUMP DOMLAR MUST BUY. 
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Beneath the handsome casing of the pump you buy 
. beneath the shining brass nameplate . . . what 

mechanical features assure you long pump life, low- 

est pumping cost per gallon, most dependability? 


These mechanical features that cannot be seen are 
often shrouded in a mist of technical language by 
those who cannot afford to maintain the design 
staffs and elaborate precision equipment necessary 
to produce first quality pumps. But men who 
know pumps know Fairbanks-Morse pumps are 
quality through and through. 


They will tell you, in admiration, how the castings 
for F-M pumps are but slightly machined. The hard 
casting surface isn't gouged by filing and much 
“prettying up" on the grinding wheel. The hard 
inner surfaces and channels are made to take wear. 
And they'll tell you dozens of other small but very 
important things that Fairbanks-Morse has pioneered in mechanical design. 





After all, it's the things you cannot see—the years of experience—the 
years of perfection in design—the thousands of successful installations— 
that make a great pump for any service. Whether your need is for trash, 
sewage, centrifugal, rotary, turbine, steam or any other type of pump, it's 
always well worth while to talk it over with a Fairbanks-Morse engineer. He 
will be glad to help you select the pump best suited to your needs. No 
obligation, of course. Simply address Fairbanks, Morse & Co., 900 S. 
Wabash Ave., Chicago, Ill. 32 branches at your service throughout the 
United States. 


An F-M turbine pump 


for handling water from 
deep wells. 


6308-PA95.32 
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We call it a 




















--but ‘safety’ is only part 
LENGTHENING |Of the story-- | 





Or course the primary purpose of the safety 
flange of the Columbian Fire Hydrant is to confine 
breakage by trucks or automobiles to a few inex- 
pensive parts. But do not overlook the fact that it 
also offers three other important advantages: 










3 remove 


and 4 
coupling and add sect ines wet 
. ee ee 

at lower end of section and 
safety e and coupling at upper 
flang oY pper 


end. "No water cut-o' 










(1) An inexpensive way of lengthening the hydrant 
to conform to new grade levels. 
























(2) A simple means of swiveling the barrel so that 
the nozzles can be faced to any degree of a circle. 











SWIVELING 





(3) A simple, quick way of adding steamer con- 
nections to hydrants as conditions call for steamer 
nozzles. 






All of these changes are made, as illustrated, without 
digging, without cutting off water, and at minimum 
cost. Cities grow, grade levels change; conditions 
change. Therefore even if the greater feature of pro- 
tecting vital parts were forgotten, these three features 
Simply loosen the eight bolts that of lengthening, swiveling and changing connec- 
hold the safety flange in place and 


ewivel hydrant to any degree of a tions would make Columbians a sound investment. 
circle. No digging. Nowater cut-off. 


















In addition to these features the Columbian offers 
the unduplicated self oiling feature, positive pro- 

CHANGING NOZZLES heen RON P 
tection against freezing, easy main valve removal, 
cut-resistant, double-life main valve, and many 
other features that are found in no other hydrant. 












Write today for detailed description of your future 
fire hydrant. 


COLUMBIAN IRON WORKS 


Chattanooga, Tennessee 


Safety flange offers convenient way Division of MUELLER CO. 
of removing barrel section ha Decatur, Illinois 


hose nozzles, and re: 4 
7 section ha Seth ont ua 
pence nozzles. No water cut-off. 


“OLUMBiAN 


FIRE HYDRANTS AND GATE VALVES 










































Has your water treatment £ga/ uu 


Boiler water supplies were never more importargigg 
they are today. Modern locomotives . . . powerf Le 
highly efficient . . . require boilers that will stand@up.Jam 
under heavy steam demands and that can be kept in 
continuous service for extended periods. 

Nalco Water Treatment has kept pace with locomo- 
tive development. Better treating materials have been 
introduced . .. automatic and inexpensive treating 
equipment has been designed . . . methods have been 
simplified. 

In addition to modern materials and equipment, the 
Nalco System includes the vital feature of an expert 
service organization with a careful system of super- 
vision, checking and co-ordination. 


NATIONAL ALUMINATE CORPORATION 
6216 West 66th Place, Chicago, Illinois 


NALCO SYSTEM 
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gt THREE CARLOAD, 
one's, Rubber-Lined Pipe - 


F 
Sanitary Chemical Service 


@ “U.S.” Permobond rubber-lined pipe, 
fittings, and tanks for handling solu- 
tions of chlorine and ferric chloride 
have proved an outstanding success in 
water works and sewage disposal plants. 

““U.S.”" has made available a broad 
selection of practical equipment, devel- 
oped through years of experience in the 
anti-corrosion field. Consequently, sani- 
tary engineers and sewage plant opera- 
tors have been able to make ready use 
of “U.S.” Permobond flanged pipe and 


rubber-lined accessory fittings such as 


fui! 


“onal 


| 
(| 


ells, tees, crosses, reducers and valves. 

Flanged pipe may be had in sizes from 
1% inches to 36 inches in diameter, and 
can be lined in lengths up to and includ- 
ing 20 feet. All types of fittings can also 
be furnished. 

The “U.S.” technical staff is always 
at your service for information and 
advice on anti-corrosion equipment. 
Inquiry involves no obligation what- 
ever. Address the nearest branch of 


United States Rubber Products, Inc. 


United States Rubber Company 
1790 Broadway New York 












Water Works and Sewerage—May, 1935 


oA BOOK 


that every water works operator should have 


WATER 


PURIFICATION 


























I 


Ill 


IV 


VI 


VII 


COAGULATION 


Time of Mixing, Floc Char- 
acteristics, pH Control, Col- 
or Removal, Iron and Lime 
Coagulation, Use of Sodium 
Aluminate, Manganese, Co- 
agulation Control. 


SEDIMENTATION 

Effect of Settling on Plant 
Centrol, Cross - Baffled 
Basins. 

FILTRATION 


Filter Beds, Rate Cuontroll- 
ers, Filter Washing, Care of 
Filter Beds, Mud Deposit 
Formation, Sand Grading, 
Air Binding, Sand Cleaning, 
Filter Control Records. 


DISINFECTION 


Chlorination, Ultra Violet 
Ray and Ozone Treatment. 


TASTES AND Opors 


Superchlorination. Chlora- 
mines, Activated Carbon, 
Aeration, Permanganate, 
Algae Control. 


CoRRECTIVE TREATMENT 


pH Control, Effect of Cor- 
rective Treatment. 


PLANT ContTro, Data 


Standards of Purity. 


















$1 2 
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CONTROL 


A Short, Practical 


Handbook and Guide for the 


By 
EDWARD S. HOPKINS 


Principal Sanitary Chemist, Bureau of Water Supply, Baltimore, Md. 


Informative, 


Plant 


Non-Technical, 


Operator 


HIS is a handbook for which there has been genuine need in the water-works field for 
Teint of years. Its audience is the plant operator. It is particularly designed to 
meet his needs. It is a book of simple discussion and simple directions. It aims to 


present the practical, usable facts in systematic form. 


ABEL WOLMAN SAYS: "The number of texts of a purely operating character is decidedly 
limited. Those that are good are somewhat out of date, and therefore, this volume fills a 
current need. 


“No matter how well designed a water treatment plant may be, its product is dependent 
to a great degree upon the efficiency of the man operating it. To improve and guide 
the operator is the primary function of this book. It is designed, in simplicity of language 
and arrangement, to meet the needs of the rank and file. It should lighten the load on 
many control agencies and should stimulate the already conscientious operator, whose task 
is so well done and so rarely given public recognition, to higher levels of performance. 


The book should be on each operator's desk." 
—Excerpts from the Foreword 


eee ee ee oe ee ee ee ee es USE THE COUPON aoe meee eee ee 


WATER WORKS AND SEWERAGE 
400 W. Madison St., Chicago, III. 


Gentlemen: 


Please mail me a copy of WATER PURIFICATION CONTROL. My 
check or money order for $1.75 is enclosed. 


CN BES ORR CT ATE ate Ee ee be A ee ie 
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New Calumet Plant of The Sanitary District of Chicago 


A SECOND INSTALLATION 


N the world’s largest program of sewage treat- 
pie plant construction, carried on by The 
Sanitary District of Chicago (Philip Harrington, 
Chief Engineer), Aloxite Brand Diffuser Plates, 
manufactured by The Carborundum Company, 
are specified and being used. 

These diffuser mediums were first installed in 
the North Side Plant. They met every physical 
and mechanical requirement. Now they have 
been selected for the Calumet Plant. 

Engineering cooperation, accurate testing, uni- 





ao 


formity of air distribution, plus operating effi- 
ciency, have been provided in these Chicago 
installations—just as in many other plants. 

To be assured of such complete service, 
specify and use 


ALOXITE BRAND 


S. PAT. OFF. 


DIFFUSER PLATES AND TUBES 


PRODUCTS OF 


THE CARBORUNDUM COMPANY 


NIAGARA FALLS, N.Y. 


CANADIAN CARBORUNDUM CO., LTD., 


NIAGARA FALLS, CANADA 


(Carborundum and Aloxite are registered trade-marks of The Carborundum Company) 
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WOONSOCKET, R. I. 


(REMINGTON, VOSBURY & GOFF Engineers) 


AT WOONSOCKET the Designing Engineers wanted depend- 
able (but low-cost) sewage measurement. The Venturi Tubes 
with Manometers which were installed guide the operators 
by accurately indicating the flow at all times. 


AT YOUR PLANT the need may be for more elaborate 
measuring and controlling devices; Builders Iron Foundry 
can furnish those equally well. 


Whether it is the largest plant in the world, the smallest 
or any in-between, your job will receive the same careful 
engineering and manufacturing that keeps Builders Equipment 
in the forefront of sewage and water works development. 


New Bulletins 274 and 276 are ready. 


FOLLOW THE 
BUILDERS CAMERAMAN 
as month by month he shows 


views of interesting instal- 
lations. 

































BUILDERS IRON FO 


Bell and Spigot Pipe and Fittings. From 4'' to 54"' 
Cast Iron Flanged Pipe. From 3"' to 84" 
Cast Iron Flanged Fittings and Flanges |"' to 84" 
de Lavaud Centrifugal Cast-lron Pipe 
Special Iron Castings for the Chemical Industry. 


Peoples Gas Building 
Chicago, Ill. 


Cc 


General Office - 


When writing to advertisers please mention Water WorKS AND SEWERAGE 


NDRY provivence-net- 


Bulletin 274 — The Venturi Meter for Water Works Bulletin 276 — Chronoflo Telemetering System, transmitting flow, pres- 
Bulletin 232 — Venturi Direct Acting Controllers sure, or level measurements for “hundreds of feet or hundreds of miles”. 













30” Flexible Joint 
Cast Iron Pipe 


Buried in fifteen feet of mud—60 feet be- 
low the briny surface where shifting is to 
be expected—Yet a city's water supply 
without interruption must be assiured— 
Naturally, high quality pipe is the domi- 
nant factor in this job, and naturally 
enough the order came to the Lynchburg 
Foundry Company. 


Many years of specialized experience is at 
your command—write, wire or phone your 
specifications for quick estimate. 


LYNCHBURG FOUNDRY COMPANY 


Lynchburg, Virginia 


Empire State Building 
New York, N. Y. 


Thank you. 
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HILLS-McCANNA 


SAUNDERS PATENT 
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2353 Nelson St. 
CHICAGO 


LONG LIFE 
in CORROSIVE 
SERVICE 


seni a line that 
will last even if all 
on trucks and busses 
in creation pounded 
over it, You just 
can't beat Reading 
Genuine Puddled 
Wrought Iron 
Pipe for licking 
vibration.” 


Fo 
x complete information, writ 
* : ad 


READING IRON 


COMPANY 
PHILADELPHIA 


SCIENCE ANI 
ID INVENTION 
HAVE 
NEVER FOUND A SATISFACTORY 
UBSTITUTE FOR GENUIN 
E PUDDLED WROUGHT 
1RON 
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SHOULDER to shoulder with the modern 
Sanitation Engineet Great Western Electro- 
Chemical Co. has fought for seventeen 
9 control or eliminate the germs of 
death that threaten mankind. 
unicipal and industrial 


on the Pacific Coast is one © 
s which Great Western Bear 


|s are helping t© solve. 

In the comp mple operation of 

sterilizing and disinfecting drinking water /” 
rand Liquid Chlorine.» 

able odor and taste, 


| chlorine with 
use Bear 


years t 
disease and 


ification of m 


The pur 
water supply 
several problem 


Brand Chemica 


aratively si 













To eliminate objection 
or to obtain higher residua 
a-chlorine treatment, 
and Ammonia. 






















ammoni 


Brand Chlorine 





For sewage disposal Great Western Engi- 

e perfected a process far more 
han the usual method of plain 
ling basin. 

Intermediate T reat- 
Chloride is used as 
85‘/o to 95‘ © 
4B.0.D. 
It is simple: Two 
no activation 
grain 


neers hav 
effective t 
subsidence in a sett 
This process :s called the 
ment. Beat Brand Fe rric 
a coagulant. It is adequate: 
all suspended matter is remove an 
reduced 7o%/e to 80%% - 
stages of sedimentation r 
of the sludge. Its cost 1s 
of Bear Brand Ferric Ch 
sufhces. 
Ample resources for production and large 
reserve stocks permit quick deliveries any- 
in the west of Beat Brand Liqut 
4 Ammonia and Bear 


:. Chloride. 
r samples and prices 


WESTERN 
“CHEMICALCO- |: 


SAN FRANCISCO 
ALIFORNIA 
os ANGELES 
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9 MAIN STREET ° 
PLANT: pITTSBURG 1C 
4151 BANDINI BLVD. :« 
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1726 this pipe was laid 


-sull in service 19355 








This pipe was laid in Ger- 
many during the reign of 
Frederick the Great 








HE cast iron water main shown above has served 

the German city of Ehrenbreitstein for more 
than two centuries. Over his official seal, the Bur- 
gomeister recently wrote, “The water main... was 
replaced in 1726 by cast iron pipes...crosses the much- 
frequented tramway ... and lies partly under the 
provincial street to Arenberg with its heavy traffic. 
On the occasion of an excavation the enclosed photo- 
graphs have been made... these show the position 
and the good condition of the pipes.” Note that this 
pipe has bell-and-spigot joints. It is but one of many 
installations which demonstrate that the useful life of 
cast iron pipe is more than a century. 

The four major economies resulting from the long 
life of cast iron pipe are due to its effective resistance 
to rust. Cast iron is the one ferrous metal for water 
and gas mains, and for sewer construction, that will 
not disintegrate from rust. This characteristic makes 
cast iron pipe the most practicable for underground 
mains since rust will not destroy it. 


CAST IRON PIPE 


METHODS OF EVALUATING BIDS NOW IN USE BY ENGINEERS 


TRADEMARK @EG. 
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The 4. Economies 
of Cast Iron Pipe 


1, Official records of cast iron pipe laid 
100 to 200 years ago and still in ser- 
vice, prove that it is cheapest in the end. 


2. Official reports on file in the office 
of a prominent technical publication, 
prove that cast iron pipe is cheapest to 
maintain. 

3. Long-lived pipe obviously causes less 
street-opening for replacements and re- 
pairs. Therefore, cast iron pipe saves 
money on street openings. 
4, When replaced by larger pipe, or a 
main is abandoned or rerouted, cast 
iron pipe. pays a final dividend in 
salvage value, 











For further information, address The Cast Iron Pipe 
Research Association. Thomas F. Wolfe, Research 
Engineer, 1015 Peoples Gas Building, Chicago, Ill. 


Photo by courtesy Deutscher Gussrohr-Verband G. m. b. H., Cologne 





RATE THE USEFUL LIFE OF CAST IRON PIPE AT 100 YEARS 





Do you mention WATER WoRKS AND SEWERAGE? Please do. 
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WATER Works 
AND SEWERAGE 


A GILLETTE PUBLICATION 


VOL. LXXxXIil MAY, 1935 NO. 5 


THE GENEVA SEWAGE TREATMENT WORKS 
A Plant Built With Park Surroundings 


By E. ROY WELLS, C. E.* 


Geneva, Ill. 


wT DESIGN a plant for the treatment of sani- 


tary wastes that was both efficient, fitting to 

the surroundings and pleasing in appearance.” 
These were the instructions given the writer in 1931 by 
the Council of the City of Geneva, Illinois. 

Geneva is a residential city with a population of 5,000 
inhabitants located in the beautiful Fox River valley 
about forty miles west of Chicago. The Fox River 
which divides the city into two sections is considered by 
Illinois sanitary officials to be one of the most valuable 
rivers in the state. Legislation has consequently been 
enacted to eliminate the pollution of the stream and 
thereby restore it to its original beauty so that it can 
be used for fishing and other recreational purposes. 

The extent to which the territory in and adjoining 
Geneva is populated made the selection of ground adapt- 
able for a plant site a difficult one and it became essen- 
tial to select a type of treatment which would not create 
a nuisance because of odors. The plant had to be one 
which would require a minimum amount of ground area. 
The site selected was a small peninsula of about three 
acres located on the easterly side of the Fox River and 
the type of treatment selected was the activated sludge 
process. 

The plant was designed for a population of 8,500 per- 
sons based on a design load of 100 gallons per capita per 
day. It is anticipated that the plant will be of sufficient 
size without additional units until 1950. However, the 
plant was so laid out that additional units may be added 
when necessary. 


The Plant 


Comprising the plant, here pictured, is a screen cham- 
ber with manually cleaned coarse bar screen, meter 
chamber with Venturi tube, hopper bottom primary 
sedimentation tank, nine aeration tanks equipped with 
motor driven mechanical aerators, two final clarification 
tanks equipped with motor driven sludge removal equip- 
ment of the straight line type, digester equipped with 
floating cover and hot water heating coils, sludge drying 
bed with glass enclosures, and a service station housing 


*President, Wells Engineering Company. 


the pumping equipment, gas boiler, flame trap, motor 
control switchboard, lockers and other appurtenances in 
the basement. The laboratory, sewage meter and office 
are on the main floor. 

Although the sewer system of the city is strictly a 
sanitary system, the flows are greatly increased during 
storm periods by infiltration and roof water that is being 
discharged into the sewers. Consequently, the outlet end 
of the meter chamber and outlet end of the primary tank 
is each provided with stop-boards and valves so that 
flows in excess of 500 gallons per capita per day may be 
by-passed to the stream ahead of the primary tank and 
flows in excess of 200 gallons per capita per day may 
be by-passed to the stream after receiving primary 
(settling) treatment. 

The primary tank is designed for a detention period 
of 11% hours at average design flow. The sludge is re- 
moved to the digester by a 100 G. P. M. motor driven 
vertical non-clogging centrifugal pump. 

The aeration tanks are equipped with stop-boards so 
that any number of tanks in different combinations in 
excess of four may be used. The tanks are designed 
to provide a 7% hour period of aeration at maximum 
load, with 25 per cent return sludge. 


The final tanks provide a two hour detention at design 





Rock Garden and Lily Pool at the Park Entrance Appeals to 
Visitors 




















Vine Mechanical Type Aeration Units Are Interconnected to 
Provide Maximum Flexibility in Operation 


flow and the outlet weirs are constructed in the H type 
to provide 102 feet of effective length of weir for each 
tank. 

The digester has a capacity of 2.5 cubic feet per 
capita. It is surrounded by an earth embankment to 
reduce heat losses and the sides of the embankment are 
covered with thin slabs of limestone of random sizes laid 
flat. Vines and low shrubs have been planted between 
the slabs to enhance the appearance of the plant. 

The glass enclosed sludge bed has a capacity of one 
square foot per capita based on present population. The 
bed is divided into four parts by slate slab planks whicn 
have proven very effectual. The dried sludge cake is 
loaded into a bucket carrier operating on a monorai! 
=ystem and conveyed to the rear of the bed for disposal. 

The switchboard in the service station provides com- 
plete metering facilities for separating current used for 
lighting and the different power units. An accurate rec- 
ord can be kept of the energy consumption of each unit 
of electrical equipment in the plant. 

Laboratory facilities have been provided so that 
routine tests are made to insure the proper operation of 
the plant. The plant was placed in operation on Octo- 
ber 1, 1933. 

Operating Results 

A resume of the plant’s operation for the year 1934 

shows the following : 


Average daily sewage flow....................-509,000 gals. 
\verage dry solids to digester per day.......... 1073 Ibs. 


MVGRDEC BAS YICIE HEF GOT... one cee cecccce cess 7022 cu. ft. 
PO NOUN MEBs gio cc cine ice secasbsmewons 7.1 
Average digester temperature.................. 76 deg. F. 


460 kw. hr. 
180 cu. yds. 


Total power per million gals. treated........... 
Total sludge drawn. to beds... ........ccccecs. 





Basement of Service Station. Note the Six Individual Meters on 


the Switchboard 
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Total dry sludge removed from beds............ 
Suspended solids, average reduction............ 
Total volatile solids, average reduction......... 
Oxygen consumed, average reduction........... 
5 day B.O.D. average reduction................ 


35 cu. yds, 
96.9 per cent 
51.0 per cent 
82.2 per cent 
97.0 per cent 

The plant is manned by two operators, each employed 
so that at least one is on duty during the daylight hours 
and both are subject to call at night if necessary. In 
addition to properly operating the plant, in which clean- 
liness is paramount, the operators have charge of the 
grounds. The attractive rock garden and lily pool here 
illustrated is an example of what can be done at moderate 
expense to make a plant attractive. This was built under 
supervision of the operators by relief labor that was fur- 
nished them. In addition, the entire plant grounds has 
been landscaped with shrubs and flower beds. 


soth the plant, its location and performance fulfill the 
requirements as laid down by the Council when the proj- 
ect was first proposed. And, Geneva’s citizenry is proud 
of its efficient sewage treatment plant operating in the 
municipal “Sewage Works Park.” 

v 

Electrochemical Society Medalist 
President of Carborundum Co. 


Frank J. Tone, president 
of The Carborundum Com 
pany of Niagara Falls, N. Y., 
has been awarded the Ed- 
ward Goodrich Acheson 
Medal which is the highest 
honor bestowed by The Elec- 
trochemical Society. This is 
the second distinguished 
award to come to Mr. Tone 
in recent years, he having 
been the first recipient of the 
Jacob F. Schoelkopf Medal 
of The American Chemical 
Society. 

The Acheson Award goes 
to Mr. Tone for his pioneer- 
ing work with electric furnaces and many important con- 
tributions to the development and perfection of practical 
and commercial processes in the field of electrochemistry 
and electrometallurgy, these contributions extending their 
benefits to the field of all useful arts. Especially impor- 
tant was his work in abrasives and refractory materials 
out of which developed “Aloxite” and in air-diffusors 
and filtering plates. 

Mr. Tone has had one hundred and forty-five patents 
granted to him over a period of 33 years and a number 
of others are still pending. 





Frank J. Tone 


7 
A Correction 


In the “Presentation of Representative Water Works 
Plants” which picturized numerous filtration plants i 
our April issue, the design of the Meander Creek dam 
and plant of the Mahoning Valley Sanitary District 
(p. 148) was erroneously credited to G. Gale Dixon ot 
Youngstown, ©. 

W. H. Dittoe is Chief Engineer of the Mahoning Val- 
ley Sanitary District and was responsible for the project 
on which Mr. Dixon served as Principal Assistant Engi- 
neer. We are pleased to correct this m:stake which was 
called to our attention by Mr. Dixon, through whom the 
photographs were secured. 
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MONEY SAVING METHODS IN 
PURIFICATION PLANT OPERATION 


By W. H. LOVEJOY 
Supt. of Filtration, 
Louisville, Ky. 


ing tendency toward increasing costs of operation 

in nearly all water purification plants. Of course, 
we need not go far to find the several reasons behind 
this tendency. Raw water problems are increasing in 
number and complexity each year as a result, principally, 
of recurrent drouth periods and increasingly heavier 
loads of sewage and industrial wastes in the river sup- 
plies. On the other hand we are confronted with the 
consumer who is now educated to expect and, in fact. 
demand each year higher standards of water quality. On 
top of all this, the prices of chemicals and all other 
purification plant materials have gradually increased dur- 
ing this same period. 

It is a fact, also, that progress in purification methods 
and technique has kept pretty well apace with our prob- 
lems during this period. Thus, we plant operators have 
the tools to work with in solving most of our problems. 
The only fly in the ointment is usually that of getting our 
company’s* consent and financial backing to adopt each 
of these new refinements in treatment and keeping every- 
one satisfied in the face of a constantly increasing budget 
each year. 

At the Louisville plant we have seen this coming for 
a long time and have been busy trying to offset the 
rising operation costs by means of economics wherever 
possible. What we have tried at all times to do is to 
give the consumer the benefit of every possible improve- 


JR THE past several years there has been a grow- 





Operating Floor of East Filters, Louisville, Ky. 


ment in treatment, but at the same time, do it as eco- 
nomically as possible. We have, at least, made a great 
effort to “cut corners” and introduce economies not only 
in operation work but also in construction and mainte- 
nance jobs as well. Some of the more important plant 
savings during the past fifteen years are recorded here. 


Savings Made on Reconstruction Jobs 


In 1924 it was decided to revamp a battery of twelve 
3.0 mgd. filter units that had been built in 1914. These 
units had been so poorly designed and equipped that 
they had been used only in emergencies, and then with 
difficulty, for ten years. After much discussion this 
work was delegated to our own plant forces rather than 
to a contractor. This work consisted of tearing out the 
operating floor, operating tables, all piping and valves, 
replacing with new rearranged pipe, valves and con- 
trollers and rebuilding a new and wider operating floor 
equipped with new tables. The work was made more 
difficult and costly due to the fact that only half of the 
units could be spared out of service at one time, the 
other half being needed to meet consumption increase 
at that particular time. This job was designed, super- 
vised and carried out by our plant forces and ‘has resulted 
in very successful and economical operation of these 
filters for the past eleven years. This job cost $63,000 
which was a saving of about $12,000 under our estimate 
and under a contractor’s price. 

Again, in 1930, a decision was made to tear out the 
old battery of filters, known as the Hermany Filters, 
built in 1909 of steel construction. After 20 years of 
continuous operation these units had about rusted out 
to the danger point. The question was raised at that 
time as to whether or not to let out this dismantling job 
to a contractor. After estimating the cost of the job and 
obtaining a junk dealer’s price on the salvaged material, 
the writer decided that there should be a good saving 
effected, if done by our own forces. This work was 
finally carried out by our plant men in good time. The 
job cost $7,765 and the salvaged material brought us 
$17,000, netting the company a clear profit on the job of 
$9,235. 


*The Louisville Water Co. 





is municipally owned and operated. 












The New South Filters at Louisville, Replacing the Old Her- 
many Filters of Steel 


Using Local Sand in Filters 


Early in 1931, following the above-mentioned dis- 
mantling job, a contract was let to build new filter units 
in place of those we had torn out. In this contract it 
was stipulated that our company furnish, grade and place 
the sand and gravel. In the case of sand, the best price 
we obtained from filter sand dealers was $7.50 per ton 
delivered at the plant. A total of 1500 tons of sand was 
required for the six 6.0 mgd. units. At the dealer's 
price this would have cost $11,250 for prepared sand. 
We finally purchased 2,000 tons of selected local Ohio 
River sand at $1.50 per ton, allowing for 33 per cent 
wastage in scraping off the fines. The cost of placing 
and scraping amounted to $0.50 per ton, making the 
cost per ton total $2.00 and the final cost $4,000. We 
made, therefore, a clear saving on this item of $7,250. 


Improved Methods of Cleaning Basins 


The Louisville plant has two large preliminary sedi- 
mentation basins each of which covers about nine acres 
and holds fifty million gallons. One inch depth of mud 
in either of these basins is equivalent to 1,000 cu. yards. 
The custom had been for many years to drain each of 
these basins down and clean them every two or three 
years, the average mud content over this period being 
from twenty to thirty inches, or twenty to thirty thou- 
sand cubic yards. 

During the nine year period of 1910-1918, six sep- 
arate cleanings of one or the other of these basins were 
carried out. Two of these cleanings were done by a 
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contractor and four by the water company forces under 
a labor foreman. The total amount of mud moved in 
these six cleaning operations was 155,000 cu. yds. at a 
total cost of $56,261.00, an average of $0.363 per cu. yd, 


During the twelve year period of 1921-1932 inclusive, 
under the writer’s supervision, six separate cleanings of 
these same basins have been made with a total mud re- 
moval of 182,000 cu. yds. at a total cost of $11,076 or 
an average unit cost of $0.061 per cu. yd. Thus, under 
our methods, we moved 27,000 cu. yds. more of mud in 
the same number of cleanings at $45,185 less cost than 
was done under the old methods. Figuring the two 
costs on the basis of the same yardage, the saving would 
have come to $54,890. 


The improved method of cleaning, mentioned here as 
yielding this large saving, consisted merely of taking 
greater advantage of water pressure and gravity and less 
of main strength and awkwardness. The contractor, on 
his jobs, attempted to move mud deposits of from three 
to six feet in depth by means of a grab bucket and load- 
ing into cars on a narrow gauge track whence the ma- 
terial was carried up over the wall and deposited out- 
side the basins. Later, when company foremen did the 
work, they improved on this somewhat by cutting the 
mud first with hose streams, then using labor with hand 
scrapers to move the mud to radial gutters and thence 
into the drains. Our later method consisted of using 
higher pressure hose streams mounted on swiveled car- 
riers so that one man could easily handle a nozzle under 
90 Ibs. pressure. After the mud was cut down in large 
chunks by the hose stream, it was carried to the gutters 
by mule teams dragging V-shaped wooden scrapers han- 
dling about two cu. yds. at a time. About six hose 
streams were used at a time and three or four teams of 
mules. By this method we were able to move from 1,000 
to 1.500 cu. yds. per day as against 300 to 600 cu. yds. 
per day by the other two methods. 


Money Saving Methods in Purification Plant 
Operation 


Following is a tabulation showing the principal features 
as to dates, methods, quantities and costs of these dif- 
ferent basin cleaning operations. 

The figures show that, under the improved methods, 
we handled 27,000 yards more mud for $45,185 less 
money than under old methods. On the basis of equiva- 
lent yardage we saved $54,990. 


DETAILS OF OLD METHODS OF BASIN CLEANING 








Cu. Yds. Total Cost, 

Year Basin By Whom Method Mud Cost Yd. 
1910 North Contractor Excavation: removed if CAlS...0.60.cccdiccsccese 65,000 $31,850.00 $0.49 
1911 South Contractor Excavation removed in cars..............seeee0- 30,000 14,700.00 0.49 
1913 North Water Co. foreman Hand scrapers and hose...............:.+eeeeee 18,000 2,805.00 0.155 
1915 North Water Co. foreman Hand scrapers and hose................ccceeeees 12,000 1,920.00 0.16 
1915 South Water Co. foreman Hand scrapers and hose................0eeeeeeee 9,000 1,440.00 0.16 
1918 North Water Co. foreman Steam drag and hose.................cceeeeccees 21,000 3,546.00 0.168 
Sea NSD Obs UNO ON 5 ac ass ar ela y ciclo a kno nick KO SOME De One Che eaa eS 155,000 $56,261.00 *$0.363 

* Average. 
DETAILS OF RECENT METHODS OF BASIN CLEANING 

Cu. Yds. Total Cost, 

Year Basin By Whom Method Mud Cost ¥d. 
1921 North Supt. Filtration Mules, V-scrapers and hose:...... 050560 i:baeis oe 30,000 $ 2,200.00 $0.073 
1922 South Supt. Filtration Mules, V-scrapers and hose..............-eee00- 19,000 1,370.00 0.072 
1924 North Supt. Filtration Mules, V-scrapers and hose....................- 22,000 1,636.00 0.074 
1924 South Supt. Filtration Mules, V-scrapers and hose.................0005 15,000 837.00 0.056 
1931 North Supt. Filtration Meles, V-ccrapers and hose. 0... 65. cesicdecsess 72,000 3,562.00 0.050 
1932 South Supt. Filtration Mules, V-scrapers and hose.............0ccesce- 24,000 1,471.00 0.061 


ex separate ‘Chemmitied— 10a... 6. ccc cine ddssvessvens 





* Average. 











$11,076.00 


182,000 *$0.061 
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Cleaning Settling Basins, Showing Depth of Mud and Method 
of Cutting. One of Six Hose Streams with 90-Lb. 
Pressure Behind Them 


Savings Due to Change from Small to Large 


Chlorine Containers 

In 1931 we believed our chlorine consumption suffi- 
ciently high to admit of some economy in the use of 
ton containers in place of the 150 Ib. cylinders in use up 
to that time. The change was recommended, approved 
and made in June, 1931. New equipment installed for 
handling the large containers cost $1,312. Allowing for 
this cost plus interest and amortization, a saving of 
$9,132 was made by this change in the first three and 
one-half years of use. 


SAVINGS ON USE OF TON CHLORINE CONTAINERS 
80,000 Ibs. chlorine per year in 150 Ib. cyls. @ 6.1c..... $ 4,880.00 


80,000 Ibs. chlorine per year in ton cyls. @ 2.19c....... 1,752.00 
Canes RN OR He 6 cin oc seien Gaciow exer $ 3,128.00 
Cost of new handling equipment plus int. and amort.... 1,456.00 
ek aaa fet GEE FONE a doses cs ek heen deuns $1,672.00 
Gross saving for 2% years less 6% int. and 5% amort.. 7,460.00 
Total net savage. foF DA GOONS. «oid ceicinceceens $ 9,132.00 


Savings Due to Substitution of Quick Lime 
For Hydrated Lime 


Lime is used at Louisville for removal of free CO., 
to arrest corrosion of mains and services. Pebble quick 
lime was substituted for hydrated lime in March, 1934. 
Following is a tabulated comparison of the costs of 
hydrated and pebble quick lime. These costs are cor- 
rected to apply in each case to a period of twelve months 
and to the same number of gallons of water treated. 
1933—Hydtated lime, 482.7 tons @ $7.99.............. $ 3,856.77 








1934—Quick lime—327.3 tons @ $9.07............605- 2,968.61 
Gross saving for one year..............0eeeeeees $ 888.16 
Int., dep., and operating cost of slaker per year......... 243.00 
oe dd re rr $ 645.16 


Savings Due to Installation of Flocculators 
Dorr flocculators were placed in service in all three 
coagulation basins in December, 1933, so the year 1934 


was the first full year of flocculator service. The cost 
of this installation was $12,000. The following table 


gives a comparison of alum costs in 1914, 1931 and 1934, 
three years of nearly the same average turbidity. In the 
first two years, 1914 and 1931, the old methods of mix- 
ing were in use, while in 1934 flocculators were in serv- 
ice. Figures for all three years are carefully corrected 
so as to be comparable as to amount of water treated 
and price of alum. 










171 





Average Average 
Year Type of Mix Turb. Alum Cost G.P.G. 
1914 Incidental in inlet wells.... 72 $29,987.00 1.05 
1931 Incidental in inlet wells.... 72 23,382.00 0.82 
1934 Flocculators .............. 64 19,119.00 0.67 


Therefore, the 1934 alum cost, using flocculators, is 
$4,263 (18.2%) less than the best previous comparable 
year and is $10,868 (36.2%) less than the highest 
previous comparable year. The low saving of $4,263 is 
equivalent to a return of 35 per cent on the investment 
in the flocculating equipment.* 





*Note: In a forthcoming article Mr. Lovejoy will discuss the 
flocculators and their performance more in detail.—Ed. 

RESUME OF IMPORTANT SAVINGS SINCE 1921 ' 
Savings on basin cleaning methods (12 years)....... $54,990.007 


Savings on filter reconstruction (1924).............. 12,000.00 
Savings on dismantling filters (1930)............... 9,235.00 
Savings from use of local sand (1931)............... 7,250.00 
Savings on clorine in ton containers (314 years)..... 9,132.007 
Savings from use of quick lime (1 year)............. 645.007 
Savings from use of flocculators (1 year)........... 4,263.00 

Estimated total savings for the past 15 years........ $97,515.00 





Operating savings of continuous and cumulative effect. 
v 
Arthur T. Clark Selected to Manage 
Morristown, N. J., Water Department 


Arthour T. Clark has been appointed Manager and 
Engineer of the Water Department of Morristown, N. J. 

For ten years Mr. Clark was Engineer and Superin- 
tendent for the Municipal 
Commission of Herkimer, 
N. Y., where he filled the 
duties of a City Manager. 
Later he was engineer for a 
water utilities operating com- 
pany which was taken over 
by Federal Water Service. 
Then he became Chief Engi- 
neer of Supervising Engi- 
neers (Community water 
Service Company’s construc- 
tion and operating organiza- 
tion) and only recently has 
managed two important com- 
panies owned by the later 
organization. 

Public relations, which have been none too good .at 
Morristown, are obliged to improve along with other 
things as a result of Mr. Clark’s appointment. 


v 
Roger Esty Made Chairman N. E. 
Section A. W. W. A. 


At the recent annual meeting of the New England 
Section of the A. W. W. A. Roger W. Esty, Supt. 
Water Works, Danvers, Mass., was elected Chairman. 

Other officers named for 1935-36 were: Vice-Chair- 
man—Harry W. Fuller, Portland, Me. Sec’y-Treas.— 
Chas. W. Mowry, Boston, Mass. Trustee Member 
A. W. W. A.—Frank A. McInnes, Boston, Mass. Board 
of Directors—Robert Spurr Weston, Boston, Mags. 


v 
Body of Dr. Bigelow Recovered from Lake 


Some months ago we printed a notice of the disap- 
pearance of and a picture of Dr. George H. Bigelow, 
former Commissioner of Health of Massachusetts. At 
the time a widespread search for him was ‘instigated. 
We believe we should let our readers know that Dr. 
Bigelow’s body was found in a reservoir in Framing- 
ham, Mass., in March of this year. 








A. T. Clark 
















Giving Odor Nuisance the Can! 
Princeton’s Source of Scrap for 
Making Iron Chloride. No Dan- 
yer of Falure of Supply of Raw 
Materials. We Incinerate Gar- 
bage But Dispose of Tin Cans 
by Way of Sewage Treatment. 


CHLORINATED IRON SOLVES ODOR NUISANCE 
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AND IMPROVES DIGESTER PERFORMANCE 
Experiences at Princeton, N. J., Treatment Works 


By |. R. RIKER 


Sanitary Engineer’ 


HE Princeton Sewage 

Treatment Works are 

located about 314 miles 
north of the center of 
Princeton and is fed by a 
thirteen and a half mile grav- 
ity trunk line. At the plant 
site the sewage is lifted 77 
ft. from a pumping station to 
the plant which consists of 
primary settling tanks, 
sprinkling filters, secondary 
sedimentation tanks and 
separate sludge digesters. 

The plant, being located on 

a much traveled county road I. R. 
and less than one-half mile 
from Kingston, N. J., we have had to be very particular 
about odors. The plant was equipped for pre-chlorina- 
tion and the process has been used to a great advantage, 
but we found the margin between the sulphide odors and 
the chlorinous (medicated) odors was so narrow that 
very often we were troubled with the medicated odors 
when an excess of chlorine was added., The chlorine 
solution from the prechlorinating machine enters the 
raw sewage force main about 400 ft. ahead of the pri- 
mary settling tanks. 


Chlorinated Iron Tried 

After making several experiments and investigations 
we decided to connect up a portable chlorinator which 
we had in stock and use the “tin-can’’ method of treat- 
ment.* The chlorinator was set up at the inlet end of 
our primary settling tank and a 24 in. concrete pipe was 
placed on end in the ground on a 6 in. concrete base 
making a water-tight tank 24 ins. in diameter by 4 ft. in 
depth. This was kept filled with crushed tin cans from 
our incinerator and the discharge hose from the solution 
feed chlorinator was placed so the outlet would be in the 
bottom of the tank. There was a %-inch hole cut in 


Riker 


*A scheme of producing ferric or ferrous chloride from tin 
cans and scrap iron as developed by Scott and Darcey at Okla 
homa City, Okla 
‘Supt 


of Sewerage, Borough of Princeton, N. J. 








the concrete pipe about 3 inches from the top for the 
discharge of the rising solution. A small hose was then 
run to the inlet of the primary tank to discharge the 
iron chloride solution. 

Chlorine was fed through this tank at the rate of 30 
lbs. per day, with water flow reduced to give a deten- 
tion period of 90 minutes. Theoretically this amount of 
chlorine should combine with approximately 15 Ibs. of 
iron to produce 45 lbs. of ferric chloride (FeCl, ). This 
efficiency was not attained, however, due to the limita- 
tions of the portable machine which was not built for 
this type of work. Improvements now planned for the 
coming season should bring this process up very close 
to 100 per cent efficiency. 

A catch sample and the analysis of the discharged iron 
solution indicated it to contain 420 ppm of ferric 





As an odor control measure possessing co- 
incidental advantages, Mr. Riker, in this article, 
reveals the greater practicability and superiority 
of ferrous or ferric iron salts in combination 
with partial pre-chlorination over and above pre- 
chlorination alone — especially when treating 
stale or septic sewages of high chlorine demand. 
In addition to the “fixing” of volatile suphides 
as now the volatile iron-sulphur compounds, he 
points to other advantages—not the least being 
a better separation of a superior supernatant 
liquor. _ 

Elsewhere in this issue, an article, Dr. 
Rudolfs and Mr. Lacy, calls attention to the 
likelihood of depreciation in performance of 
activated sludge plants when sewage pre-chlori- 
nation is practiced without due regard to its 
possible effects cn this sensitive process. 

By simple deduction, when taking the two 
articles together, there appears to be genuinely 
sound technical reasons to expect an increasing 
use of iron compounds or the production of 
“chlorinated iron” via Mr. Riker’s “tin-can 


process” in pre-treatment of sewages.—Ed. 
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1934 Experimental Outfit for Making Iron Chloride; to Be Re- 
placed by Permanent Installation in 1935 


chloride. There is no question but that the solution was 
much stronger than this at times. Very little labor was 
required to maintain this operation, adding tin cans and 
adjusting the chlorine were the only necessary duties. 


Effects Observed 


The application of this chlorinated iron to the crude 
sewage had the following effect on the plant: 

1. It improved the performance of the primary 

settling tank. 

2. Sludge digestion was improved which in turn made 
it more easy to decant a clearer supernatant. 
Odor control was improved perceptibly. 
An economy in chlorine requirement resulted. 


tn de wD 


The operation of our sprinkling filters improved 
over the preceding year when _ pre-chlorination 
alone was employed. 

6. Sludge drying was improved. 


Unfortunately we have no suspended solid analysis 
to prove our first conclusion. We could tell however 
from our Imhoff glass sample and from the appearance 
of the effluent of our primary tank that it was much im- 
proved during the application of chlorinated iron. We 
did not find so much material carried over into the dosing 
tank or on the sprinkling filter. We do have figures on 
the B. O. D. for each year and they show a remarkable 
increase in per cent removal of B. O. D. in 1934 above 
that of 1933. 

In the early Spring of 1934 several of our digestion 
tanks were foaming and we had much difficulty in draw- 
ing off supernatant water. The treatment was started in 
May, 1934, and three or four weeks after it started the 
foaming stopped and we were able to obtain a definite 
zone of liquid between the sludge and scum. We were 
able to decant supernatant water satisfactorily all sum- 
mer. We discontinued the treatment the early part of 
October, 1934. Following this shut-down the sludge 
digestion tanks started foaming again about the middle 
of November. This return of foaming likewise brought 
on difficulties in decanting. To us this clearly indicates 
the value of the treatment as far as sludge digestion is 
concerned. We believe the iron helped de-water the 
sludge, for we got better drying in 1934 than in 1933. 

The treatment was principally introduced to help con- 
trol the odors from sulphides already present in the 
sewage arriving at the plant. The iron chloride destroys 
existing H.S but will not prevent its later formation. 
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However, any excess added will be present to combine 
with the sulphides if later produced. Our sewage is 
very stale, the trunk line being 13 miles long. The aver- 
age B. O. D. of the crude sewage during the summer is 
225 ppm. It would be still higher if it were not for the 
fact that we add 10 per cent brook water to the sewage 
during the summer to keep the trunk line flushed out 
when our flow in summer, with Princeton University 
closed, is only about half of the winter flow. 


Chlorination Experiences 


The summer chlorine demand is about 25 ppm and we 
have had to add as high as 20 ppm of available chlorine 
to the raw sewage at times to control the hydrogen 
sulphide. We aimed to add enough chlorine so that 
samples of the chlorinated sewage to which methylene 
blue was added would retain its color 12 hours. Such 
a quantity of chlorine would often result in a trace of 
residual in the tank effluent. Due to the rapid changes 
in the composition of the crude sewage, we found that 
the maximum chlorine demand and H,S content oc- 
curred at about eight o'clock in the evening. We 
changed the chlorine dose from time to time to meet 
the demand but even so there were times when the sew- 
age was overdosed. We attempted split chlorination by 
setting up a chlorine machine at the outlet of the sedi- 
mentation tank to be used as a “vernier.” We set the 
pre-chlorinator for the average or even the minimum 
dose and controlled the peaks by the “vernier” machine. 
This method worked better but required extra labor and 
was still rather uncertain. 


We never got H,S odors when using this method but 
about 5 per cent of the time we would still get medicated 
odors which of course usually occurred just when the 
wind was in the direction of the village of Kingston, 
N. J. 


Combination Treatment the Solution 


Last year we continued to pre-chlorinate but never 
enough to overdose the sewage. We took care of the 
peaks with the iron solution and we did not get the 
chlorinous odors experienced in 1933. In spite of the 
fact that the raw sewage had a high B. O. D. and 
chlorine demand, we used less chlorine in 1934 than in 
1933. We did not hear a complaint all summer long. 


The iron caused the surface stone in the filter to turn 
brown. We did not notice the continuous unloading in 
the effluent of the filter and the average B. O. D. was 
lower in 1934 than in 1933. The most remarkable 
change was the bacterial results. The average 37 degree 
count in 1934 was 219,000 per c.c. while in 1933 it was 
only 80,000 per c.c. which indicates to us that the 
chlorine alone had a much greater effect on bacterial life 





What Happens in Millstone Kiver, %-Mile Below Plant Outlet 
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At times in 1933 the sprinkling filter effluent gave a 
count of less than 100 per c.c. and indicated an over- 
dosage of chlorine before the adaptation of the Scott- 
Darcey scheme. 


Costs 


The cost of this treatment (including labor) was about 
$2.25 per million gallons. We think so much of the 
method that we are planning a permanent installation 
which will consist of a brick house 6 ft. x 6 ft. in plan 
in which to house the solution feed chlorine machine. 
The iron tower will be outside. Permanent water lines 
will be run to this building to replace the hose lines. The 
tower capacity is to be increased by 100 per cent to in- 
crease contact period and reduce frequency of filling 
with scrap, and the connecting lines made permanent. 
I do not believe we need any control devices other than 
the water control valve and the chlorine control valve 
on the chlorinator. I do not contemplate any agitating 
device for the tin cans because they fall to pieces rapidly. 

The same principal will apply as in the old chemical 
solution pot feeds for pressure filters. This control, 
while not so satisfactory for such plants, will meet the 
requirement for sewage pre-treatment where a slight 
over dose or under dose does not mean so much. 


v 


Water Resources Board 
Names Advisory Committee 


In the prospect that unemployment-relief projects by 
Federal, State, and local agencies may include some 
which will involve collection of hydrologic data, the Na- 
tional Resources Board through its Water Resources 
Section has assembled an advisory Committee on Speci- 
fications applicable to such data. 

The committee was selected to represent a_ broad 
range of professional viewpoint growing out of differ- 
ences in uses of data in different regions. Its members 
are: 

Thorndike Saville, (Chairman) College of Engineer- 

ing, New York University, New York City. 

Donald M. Baker, Cons. Engr., Los Angeles, Cal. 


H. K. Barrows, Cons. Engr., Boston, Mass. 

Capt. J. P. Dean, U. S. Engineer Office, New Or 
leans, La. 

Willis Gregg, Chief, U. S. Weather Bureau, Washing- 
ton, D. C. 

N. C. Grover, Chief, Water Resources Branch, U. S. 


G. S. Survey, Washington, D. C. 
Montrose Hayes, Chief, River and Flood 
U. S. Weather Bureau, Washington, D. C. 
W. W. Horner, Cons. Engr., St. Louis, Mo. 
Joseph Jacobs, Cons. Engr., Seattle, Washington. 
Royce J. Tipton, Cons. Engr., Denver, Colo. 
Special Consultants to the Committee are: 
Robert E. Horton, Cons. Engr., Voorheesville, N. Y. 
Adolph F. Meyer, Cons. Engr., Minneapolis, Minn. 
The committee expects to meet in Washington during 
the week of June 3. In the meantime it is inviting con- 
structive suggestions as to (a) especially important 


Division, 


projects in extension or compilation of hydrologic data, 
(b) approved methodology in collection and publication, 
and (c) minimum qualifications for personnel employ- 
able on collection of basic data. 

Brent S. Drane, Executive Engineer of the Water 
Resources Section of the National Resources Board, i 
serving as secretary to the committee. 
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Biological Methods of Sewage Treatment 
Identified with Water Softening 


Recent studies, by Public Health Service workers, oj 
the adsorption of organic matter from sewage by the 
so-called “activated” sludges have led to the definite 
identification of the adsorbent principle in activated 
sludge as a base-exchanging substance chemically iden- 
tical with the zeolites of water purification. The process 
of removing organic matter from sewage by the bio- 
logical slimes or activated sludges, therefore, becomes 
basically the same as the corresponding process of re- 
moving hardness and other objectionable constituents in 
a widely-used process of water purification. Detailed 
information on this new concept regarding an old prob- 
lem will be contained in a series of papers by Public 
Health Service investigators soon to be published. In 
these papers the earlier theories of sewage clarification 
will be reviewed and the conclusion reached that the 
adsorbent principle is related not to the bacteria them- 
selves, but to the gelatinous matrix or sludge in which 
they are embedded. It will next be shown by chemical 
analysis that the inorganic portion of the gelatinous 
matrix is definitely a zeolite. In continuation of the 
same series of papers, the behavior of activated sludge 
will be shown to conform rigidly to the action of a 
zeolite. The sterilized sludge, for example, can be 
regenerated by sodium chloride in exactly the same man- 
ner as the commercial zeolites. Under natural condi- 
tions, however, the regeneration of the sludge is tech- 
nically called a “reactivation,” with the bacteria as the 
active agents instead of sodium chloride. Natural sludge 
is, therefore, termed a “bio-zeolite.”” In conclusion, the 
clotting enzyme, or sewage colloid of the earlier chem- 
ists, will be identified with the sludge zeolite. —From U. 
S. P. H. S. Public Health Reports. 
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World's Largest Imhoff Tank Installations 
Completed at Chicago 


The world’s largest installation of Imhoff tanks were 
recently placed in full operation at Chicago’s West Side 
Sewage Treatment Plant. At the same time, ground 
was broken on an adjoining site for the $11,000,000 
Southwest Side Sewage Treatment Plant. 


Construction of the new plant and completion of the 
Imhoff batteries at the West Side treatment works are 
being financed with a portion of the PWA $42,000,- 
000 loan and grant for sewers and treatment works. 
With most of the work nearing completion, the project 
constitutes the largest sanitary engineering job in his- 
tory. 

The new battery of Imhoff tanks is the third to be 
constructed at the West Side plant, and will increase its 
capacity for partial treatment to 472 million gallons daily. 
There are thirty-six tanks in Battery “C,” with a capac- 
ity of 204 million gallons daily which cost approximately 
$2,700,000. Work on the battery was abandoned by the 
Sanitary District in 1931 because of financial difficulties 
but work was resumed in 1934 when PWA alloted $1,- 
280,900 to complete the installation. 


The new Southwest Side plant (activated sludge) will 
have a capacity of 400 m.g.d. and it is believed will cost 
approximately $28,000 per m.g. capacity to build. To 
serve 1,250,000 population 10 miles of concrete sewers 
are to be built in the 68-square-mile Southwest area. 
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EFFECT OF CHLORINE ON 


ACTIVATED SLUDGE’ 


|. Partial Chlorination 


By WILLEM RUDOLFS' and |. O. LACY’* 


it was reported that com- 

plete chlorination of sew- 
age and sludge mixtures to 
residual produced a natural 
reduction in the B. O. D. of 
the activated sludge, but 
when a mixture of sewage 
and sludge was chlorinated 
the B. O. D. and turbidity 
of the supernatant liquid in- 
creased. Naturally, the ques- 
tion arose as to what the ef- 
fect would be (1) of partial 
chlorination of the sewage 
added to activated sludge 
and (2) of partially chlor- 
inated activated sludge to which un-chlorinated sewage 
was added. The next question was whether the de- 
creased oxygen requirement of the sludge could be 
accounted for in the increased demand of the effluent 
or, in other words, whether chlorine under these condi- 
tions caused an absolute and permanent reduction of the 
B.O. D. The findings follow: 


[’ part 1 of this article®, 











Willem Rudolfs 


Procedure 


Sewage was chlorinated to the extent of 0, 30, 70 and 
100 per cent of the chlorine demand. The 100 per cent 
chlorine demand satisfaction included 0.2 residual after 
10 minutes standing. The sewage was then added to 
good activated sludge obtained from the Tenafly, N. J., 
plant. Activated sludge was chlorinated in a similar way 
and raw unchlorinated sewage added. The mixtures 
were aerated with an abundance of air for 4 hours. 
Determinations of 2, 4, 6, 8 and 10 day B. O. D. 
were made on the sewages, effluents, sludges and mix- 
tures in addition to suspended solids, turbidity and set- 
tleability of the sludges. 


*Journal Series paper N. J. Agricultural Experiment Station, 
New Brunswick, N. J., Dept. Water & Sewage Research. 

‘Chief, Dept. Water & Sewage Research. 

*Asst., Dept. Water & Sewage Research. 

“WATER WoRKS AND SEWERAGE—April, 1935. 


Results 


A set of B. O. D. results of the effluents obtained 
when the sewage was chlorinated to different per- 
centages of chlorine satisfaction is shown in table 1. 
It is apparent that with increased chlorine demand sat- 
isfaction of sewage and sludge the B. O. D. of the 
effluent increased. The effect became more apparent 
when the effluents were incubated longer. 

The suspended solids in the mixtures were kept prac- 
tically constant. The suspended solids with turbidity 
of the effluents are shown in table 2. Suspended solids 
as determined by the Gooch method showed some in- 
crease, but the increase in finely divided material in the 
supernatant is better shown by the increase in turbidity. 

The sludge volume remained practically constant, 
while the 10 day B. O. D. of the sludge decreased with 
the increase in chlorination. It appears therefore, that 
partial chlorination of sewage before addition to a good 
activated sludge, which had not been subjected to 
chlorine, causes deterioration of the effluent. 

Results on partial and complete chlorination of the 
activated sludge and subsequently mixed with raw sew- 
age are presented in tables 3 and 4. From the set of 





TABLE 1 
B. O. D. of Effluent. Sewage Chlorinated, Mixed with Activated 
Sludge 

Cl. Demand wa Days B. O. D. waa 
Satisfied 2 4 6 8 10 

Pet. ppm. ppm. ppm. ppm. ppm. 
Ree yen acme 8 13 19 20 20 
Le Pee aera 8 16 20 © 30 
EIS ENE GCE RPE 12.5 17 20 36 32 
ore cir acute 13 18 20 41 63 
IE aoe a eianiale nae 5 205 306 325 340 365 


Note: Cl, demand of sewage 17.4 ppm. (0.2 ppm. after 10 min. 
contact ). 


TABLE 2 
Suspended Solids After 4 Hrs. Aeration and i Hr. Settling 
(Sewage Chlorinated) 
Cl, Susp. Susp. Susp. Tur- 10 day 
Demand Sol.in Sol.in Sol.in bidity Sludge B.O.D. 
Satisfied Mixtures Effluent Sludge Effluent Volume Sludge 


Pet. ppm. ppm. ppm. ppm. Pet. ppm. 
© okie. See 10 11,150 35 22 5,520 
30 ..... 2,668 10 11,670 43 22 5,425 
‘.. ee 2,592 12 10,440 48 22.5 4,675 
Me. ...., 2S 18 11,370 54 ym 4,605 








This is the second of a series of three articles dealing with the “Effect of Chlorination on the 
Activated Sludge Process.” The first, in our April issue, related effects of complete chlorination 
of sewage or sewage-sludge mixtures. This one tells of the effects of less than complete (par- 
tial) chlorination which, like complete chlorination, may result in benefits in one direction but 
prove harmful to the process when functioning efficiently. The third article of this series will 
reveal cases wherein chlorination, properly applied, may prove helpful in correcting abnormal con- 
ditions of the activated sludge process and supports experiences in actual plant scale operations 
wherein partial chlorination at times has proven a beneficial corrective measure.—Editor. 
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TABLE 3 

Activated Sludge Chlorinated and Mixed 
with Sewage 

-Days B. O. D-————— = 


B. O. 


D. of Effluent. 


Cl. Demand 


Satisfied 2 4 6 8 10 

Pct. ppm. ppm. ppm. ppm. ppm. 
Ey Ore es 23 60 94 117 95 
ae oer ere 140 195 235 226 253 
Se err 132 168 194 190 195 
ere ero 123 178 171 195 300 
NN i ba 342 390 480 770 810 

Note: Cl. demand of sludge 38.25 ppm. (0.2 ppm. after 10 min.). 

TABLE 4 


Suspended Solids After 4 Hrs. Aeration and 1 Hr. Settling- 
Effect of Varying Degrees of Chlorination 


Cl. Susp. Sol. Susp. Sol. Susp. Sol. 

Demand in in in Sludge 
Satisfied Mixtures Effluents Sludge Volume 
Pct. ppm. ppm. ppm. Pct. 

Per ree t are eye: 7,780 16 
eS et ee ON Ie 1,616 146 8,310 13.5 
De ohne sa eee 1,412 142 7,880 13 

Dt ie che ee 1,402 166 6,550 14 


B. O. D. results submitted it is clear that partial chlori- 
nation of activated sludge causes the production of a 
very poor effluent. When the B. ©. D.’s of the chlor- 
inated effluents are compared with those of the strong 
raw sewage as well as with those of the effluent produced 
without chlorination, the activation process was very 
inefficient when partial chlorination was practiced. The 
low chlorine demand of the activated sludge mixtures 
used would tend to indicate that the sludge was in a 
very good shape. The aeration time was kept short on 
purpose to accentuate the results. Nevertheless, the 
B. O. D. reduction was pronounced, from 80 to &5 
per cent, depending upon which incubation period is 
taken. The results on suspended solids in the different 
effluents show clearly the lack of removal with partia! 
chlorination. 

The sludge volume appeared to decrease and this phase 
of the work will be discussed more in detail in a sub- 
sequent paper, showing the effects of different ways of 
chlorination upon the settling rates of the suspended 
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Fig. 2—Oxygen Demand of Effluent Per Gram of Suspended 
Solids Content of the Effuent. 


solids. The sludges produced under the conditions given 
were continuously aerated for a period of three days. 
Improvement in the effluents was very little. Settling 
and compacting after this prolonged aeration of the 
chlorinated sludges improved somewhat. The chlor- 
inated sludge mixtures filtered and dewatered more rap- 
idly than the un-chlorinated. Without chlorination the 
sludge rose more rapidly to the surface, upon quiescent 
standing, than the chlorinated sludges. The chlorinated 
mixtures showed considerably more foam on the surface 
during aeration and the amount of foam appeared to be 
in direct proportion to the quantity of chlorine added. 
The floc of the chlorinated samples was less irregular, 
more rounded and looked “drier.” The odor was more 
bitter, while the effluents had a brownish color, similar 
to weak solutions of humic acids. The sludge floc was 
lighter in color and bleached. 


Discussion 


The laboratory results presented on partial chlorina- 
tion of sewage and activated sludge indicate a progres- 
sive decrease in clarification and purification by the 
activated sludge process. The effect of partial chlorina- 
tion of the activated sludge proper is greater, probably 
due to the fact that the chlorine demand of the sludge 
was greater. The amount of chlorine added to the sew- 
age to satisfy the demand was 0.67 mgrms. of chlorine 
per gram of dry suspended solids whereas the quantity 
added to the sludge amounted to 2.70 mgr. per gram of 
dry suspended solids. The decrease in clarification and 
purification produced by the chlorinated sludge as com- 
pared with the decrease when the sewage only was chlor- 
inated is, therefore, directly in line with the progressive 
decrease in purification caused by partial chlorination. 
In other words, no matter whether the chlorine is added 
to the sewage of the sludge, poorer results may be ex- 
pected as the amount of chlorine added is increased. 


As indicated in the tables, the oxygen requirements 
of the effluent and sludges change with the chlorine 
dosages. If the oxygen requirements of the effluents 
increase in proportion to the decrease in the oxygen 
demand of the sludge, a simple displacement would have 
taken place. If, on the other hand, the total oxygen 
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requirements of the effluent and the sludge would be less 
when chlorination is practiced, it could be assumed that 
the chlorine caused a definite and permanent reduction 
in B, O. D. It is also of interest to know whether there 
is a relationship between the quantity of chlorine added 
and the reduction in oxygen requirement, or whether the 
chlorine would affect only a certain fraction of the 
material having the most immediate oxygen demand. 
Plotting the B. O. D. of the sludge and the B. O. D. 
of the effluent an indication is obtained of what appears 
to happen. The B. O. D. of the sludge taken from 
chlorinated sewage is shown in fig. 1. The curves show 
that during the first 6 days of incubation the B. O. D. 
of the sludge was higher than of the sludge receiving 
unchlorinated sewage, while that from partially chlor- 
inated sewage remained higher until nearly the end of 


incubation. The effluent showed a very similar behavior 
(fig. 2). The B. O. D.’s of the effluent from partially 


chlorinated sewage fell between the curves for no 
chlorine and complete satisfaction of the chlorine demand 
of the sewage. 

Calculation of the increase and decrease in oxygen 
requirements of the effluents and sludges during the 
different incubation periods show some very interesting 
results. In table 5 the oxygen requirements in milli- 
grams per liter sludge plus effluent are presented for 
the unchlorinated material, while for the chlorinated 
mixtures the increases or decreases in oxygen require- 
ment are given. The effect of chlorine apparently is, 
first, to increase the quantities of oxygen required, aid 
secondly, decrease the quantities of oxygen required with 
the time of incubation. The ultimate result is an absolute 
decrease in oxygen necessary. However, if only the 5 
day B. O. D. results are considered, the oxygen require- 
ment seems to be increased. It is evident also, that at 
least a part of the material with the greatest short period 
oxygen requirement moves from the sludge to the effluent 
when partial or complete chlorination of activated sludge 
is practiced. In order to show the percentages increase 
and decrease of oxygen requirement during the different 
periods of incubation with complete and partial chlor- 
ination the results have been tabulated (table 6). The 
10 day oxygen demand decreased with the amount of 
chlorine added approximately in proportion to the quan- 
tity of chlorine added. 


TABLE 5 
Oxygen Requirements of Effluent and Sludge During Different 
Incubation Periods 
Grams Cl, 


Added Per Gram 0.20 0.49 0.67 
Suspended Solids —O Increase Increase Increase 
Days Effluent Sludge O, or or or 
Incu- B.O.D. B.O.D. Required Decrease Decrease Decrease 
bation ppm. ppm. mer. mer. mer. mgr. 
Sse oe 630 150.3 79.7 65.0 50.9 
© sc ee 1,600 396.7 101.0 107.3 80.9 
6... 3,300 815.4 168.0 14.1 19 
3 use 4,150 1,034.0 — 6/7 — 16.2 — 91 
0 .. @ 5,520 1,356.8 — 47.9 —102.1 —208.1 
Note: Mgrs. oxygen required per liter mixture. -—— Indicates 


decrease. 


TABLE 6 
Percentages Increase or Decrease of Oxygen Requirement— 
Varying Degrees of Chlorination 


Pet. Cl, 

Demand 

Satisfied —30 70 100 

Gpae” de cg craystl ues ute axe eee 53 43 34 

4 Pas Rae S ree: 25 27 20 

7) Tt eee el Ore 20 1.7 0.9 

A Sr men Pee sete a, Cee nt MI — 0.6 — 1.5 — 08 
SE eC ae ee eee — 3.5 — 75 —15.3 


Indicates decrease. 
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When the activated sludge alone is chlorinated the 
effluent contains greater quantities of materials requiring 
oxygen than when only the sewage is chlorinated, and 
still greater quantities than when no chlorination is 
practiced (table 3). In other words, with the increase 
in chlorine added the materials present in the effluent 
which require oxygen increase. This increase may be 
caused by disintegration of sewage particles as well as 
by disintegration of activated sludge particles. In addi- 
tion the changes produced in the activated sludge floc 
result in its failure to remove as much of the colloidal 
material from the sewage added. The mechanism of 
the changes will be discussed in a later paper when set- 
tling and compacting of sludge is taken into considera- 
tion. 

In a previous publication of the series*, that com- 
plete chlorination of sludge—sewage mixtures was stated 
to be a dangerous tool in the control of the activated 
sludge process and that condition of the sludge and its 
character must be known before this tool can be ef- 
fectively used. This warning must also be extended to 
(1) partial chlorination, (2) chlorination of sewage 
before mixing wtih activated sludge, and (3) chlorina- 
tion of sludge before mixing with sewage. 

Attention should be drawn to the fact that all experi- 
ments were made in the laboratory and were conducted 
with a good activated sludge. The effect of chlorine 
on poor activated sludge, especially with extreme small 
quantities of chlorine may be entirely different, on ac- 
count of the sterilizing effect of the chlorine on undesir- 
able organisms. Results on the effect of bacteria in 
activated sludge, together with other results will be 
presented in a following paper. 


Summary and Conclusions 


Sewage was chlorinated before mixing with activated 
sludge and also activated sludge was chlorinated before 
mixing with fresh sewage to the extent of 0, 30, 70 and 
100 per cent of the chlorine demands of each. The 
B. O. D. and turbidity of the effluents increased with 
chlorination as did also the suspended solids, as deter- 
mined by the Gooch method. Chlorination of sludges 
caused poorer effluents than did chlorination of the sew- 
age. The chlorinated sludge mixtures filtered and de- 
watered more rapidly than the unchlorinated. The oxy- 
gen requirements of the effluent and sludges changed 
with the chlorine dosages. Depending upon the incuba- 
tion time there was an absolute increase or decrease. 
3ased on 5 day B. O. D. values, the oxygen requirements 
would appear to have increased, whereas, after a 10 day 
incubation period there was observed an absolute de- 
crease in oxygen requirement as the result of chlorina- 
tion. The absolute decrease in oxygen requirement was 
approximately in proportion to the amount of chlorine 
added. Calculations show that the increase in suspended 
solids and B. O. D. in the effluents was caused by a 
dispersion of materials from the sludge into the super- 
natant—which materials have a higher oxygen require- 
ment. 

The conclusions drawn are: 


(1) Like complete chlorination, partial chlorination 
may be a dangerous “tool” to use in control measures. 

(2) Chlorination of sewage before mixing with ac- 
tivated sludge, as well as chlorination of sludge before 
mixing with sewage, produces poorer effluent. 

(3) The effect of chlorination appears to be in pro- 
portion to the amount of chlorine added. 
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Good Boiler Water Is Es- 
sential in Maintaining Fast 
Schedules by Crack Trains 
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REVIEWING BOILER WATER CONDITIONS 


By O. L. ANDERSON 


Supervisor of Water Treatment* 





T IS probably realized by 
but few, that water used 
on a railroad system, ex- 

ceeds both in volume and 
weight, all other supplies and 
commodities added together. 
The cost of furnishing an 
adequate water supply for a 
railroad system actually 
amounts to approximately 
one per cent of the operat- 
ing expenses of the system. 

Early in the operation of 
the Atlantic Coast Line Rail- 
road through the southeast- 
ern states, it was realized that 
for economical and success- 
ful operation, some form of water treatment for steam 
boilers would be necessary. As early as 1906 several 
small lime and soda ash water softeners were built. 
These were erected at what was then considered the 
most strategic points. This was about the time that 
water treatment first began to gain the attention of 
American railroads. Since then, of course, many dif- 
ferent schemes have been advanced for the improvement 
of water for steam boiler use and probably the greatest 
advancement along this line has been made in the past 
ten years. 

Water treatment properly applied can be depended 
upon to lower boiler maintenance cost, decrease fuel 
consumption, cut down engine failures and increase loco- 
motive earning capacity. 

Resultant substantia! savings in operating due to treat- 








o. i. 


Anderson 


*Atlantic Coast Line R. R. Co., Jacksonville, Fla. 

















A Costly Disease: A Badly Pitted Tube. Properly Treated 


Water Has Eliminated Such as This. 





ment are now established facts and heavy curtailment of 
expenses during the past three years has focused atten- 
tion on this and all other possible economies. Length 
and speed of trains have been increased. Stops for 
water are made as seldom as possible. The increased 
distance between water stations permits selection of bet- 
ter quality supplies, requiring fewer treating plants to 
properly condition the water for an entire division. 
Wherever good boiler water can be purchased or other- 
wise secured at reasonable cost, of course it is much to 
be preferred ; however, there is comparatively little nat- 
ural water found which may not be improved by proper 
treatment. With increased size of locomotive boilers, 
higher steam pressures, faster schedules and _ heavier 
trains, the demand is ever increasing for better boiler 
water. 

A point of particular interest where improved boiler 
feed water has shown striking results is at our Jackson- 
ville Shops. Here the natural water has an average 
hardness of approximately eighteen grains per gallon— 
about eleven grains of which is sulphate or permanent 
hardness. The source of supply at this point is two 
wells (approximately 900 ft. deep) with sufficient arte- 
sian pressure to raise the water several feet above ground 
level and into two reservoirs, from which it is then 
pumped to the treating plant by means of electrically 
driven centrifugal pumps. Water at Jacksonville Shops 
is now all treated with lime, soda ash and sodium alu- 
minate. 

Before treated water was used in the stationary boil- 
ers at this point it was found necessary to clean and 
renew flues in these boilers every year. Several years 
ago these boilers ‘were put on treated water exclusively. 
In 1933 the flues were removed from one of these boil- 
ers after five years of service and only a small accumu- 
lation of scale was found and the boiler otherwise was 
in good condition. As all other conditions were practi- 
cally the same the four years’ increase in the life of the 
flues must be attributed to the use of treated water. 
Locomotives working in the vicinity of the Jacksonville 
shops and beyond the reach of treated water benefit in 
proportion to the amount of treated water they use. 


Control of Corrosion and Pitting 


No other state through which the Atlantic Coast Line 
operates presents such a difficult problem as does the 
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A Bad Actor: 
Savannah, Ga. 


Silica Scale Collected from the Vicinity of 
Now Prevented from Forming by Using Sodium 
Aluminate in the Boilers. 


state of Florida in supplying good quality boiler water. 
Two problems are met with, heavy scale deposition or 
pitting and corrosion—the latter a trouble only second to 
that of scale. The corrosion and pitting problem has 
come to be a serious and expensive one on severa! divi- 
sions. Such troubles can be overcome and have been 
eliminated entirely at points where proper treatment has 
been applied regularly and consistently. A very good 
example has been the experiences at Goldsboro, N. C. 
Early in 1929 it was discovered that a very bad pitting 
and corroding condition existed in the yard engines 
wherein a set of flues had been completely destroyed in 
ten months’ time. The water supply at this point is 
from a number of shallow wells scattered over a con- 
siderable area. On examination it was found that the 
water contained only about five to seven grains of total 
solids and only about four grains of hardness while the 
pH value varied from 4.8 to 6.5. 

A light internal treatment, consisting of soda ash and 
sodium aluminate, was recommended for use in the boil- 
ers at this point. Consistent use of the treatment has 
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fully eliminated the pitting trouble. The length of serv- 
ice of flues has been extended from the 10 months to 
the full time allowed by government regulation. The 
cost of such treatment has been so small as to be almost 
negligible. 

Another place where treatment has entirely eliminated 
pitting and corrosion is in the tug boat boilers at Nor- 
folk, Virginia. Pitting developed in these boilers to an 
alarming extent before it was realized. A thorough in- 
vestigation was made of the situation and it was decided 
to use internal treatment consisting of soda ash and so- 
dium aluminate. Now samples of the boiler water are 
sent into our laboratory at Jacksonville every week, 
where they are checked to determine the treatment and 
also the salt content. If the latter be unduly high, it 
usually indicates a leak in the condenser. Such matters 
are immediately reported and the condenser is “worked 
up.” In this way salt water entering the boilers is kept 
at a minimum. Treatment in the tug boat boilers has 
been in service approximately six years and apparently 
the pitting has been completely arrested. The boilers 
also remain in good condition otherwise, being practi- 
cally clear of all objectionable scale matter. 


Wayside Treatment, Economical and Flexible 


During the past two years considerable study has been 
given to wayside treating plants because this type of 
plant is particularly well adapted to some waters. It is 
inexpensive to buy, cheaply installed and easily moved 
if necessity demands. The initial wayside treatment 
plant on the Atlantic Coast Line Railroad was installed 
at Montgomery, Ala., in November, 1933. With treated 
water now available for all purposes at this point, it is 
expected that life of flues will be extended to the full 
time allowed by the government. Formerly flues have 
been known to have been entirely destroyed and fire 
boxes seriously damaged by pitting and corrosion in 
twelve months’ time while in service on the Montgomery 
yard. Power plant boilers at Montgomery shops have 
suffered similar consequences. New power plant boilers 
were installed in 1924. After three and one-half years 
the flues had to be removed and practically the en‘ire 
number scrapped. New flues were insta!led and treat- 
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at Jacksonville. 
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ment started. The treatment was applied directly to the 
boilers until the wayside treating plant was installed in 
1933. Although it has now been approximately six years 
since the present set of flues were installed, a recent in- 
spection revealed that the boilers were in excellent con- 
dition, being practically clear of scale and no evidences 
of pitting could be found. There has been little, if any, 
boiler work done in this plant since treatment has been 
in use. 

The Montgomery water is neither high in hardness 
nor total solids but its pH value is low. The treatment 
consists of adding caustic soda, sodium aluminate ( No. 
2) and a small amount of tannin. Sufficient of the treat- 
ment chemicals are added to insure at least two grains 
of alkalinity over the hardness in the treated water. Two 
wells supply a somewhat different character of water, 
have separate pumps of different types and capacity 
which may be used in unison or independently. It was 
therefore necessary to install two wayside plants, since 
under the particular conditions it was thought advisable 
to treat the water as it was pumped to the storage tank 
instead of applying the treatment as the water left the 
tank. 

A second wayside plan was installed at Marion, Fla., 
in June, 1934. The water at this point is procured from 
an open well. The well is approximately thirty feet 
deep, by twenty feet square and is curbed with concrete. 
Water from such wells is largely seepage. Marion is 
the principal water station on the one hundred thirty mile 
division between Waycross, Ga., and High Springs, Fla. 
Until such time as additional treating plants are installed 
on this division, the treatment is carried somewhat higher 
than it ordinarily would be in order to provide some 
treatment of other water used on the division, so far 
without treatment. The same treatment is used at 
Marion as at Montgomery. While considerable over- 
treatment is carried, no complaint has so far been regis- 
tered concerning any foaming or other operating troubles. 

A few years ago The Atlantic Coast Line Railroad 
Company extended its lines from Tampa to Sarasota, 
Fla.—a distance of fifty miles. It became necessary to 
have a water station at Sarasota and since all creeks and 
inlets in that vicinity are contaminated with salt water 
from the bay, it was decided that a small open well 
would suffice for the time being. Business soon in- 
creased to where such a source of water supply became 
inadequate and a deep well was put down. Water from 
the deep well, while sufficient in quantity, was anything 
but desirable in quality. Being high in magnesium and 
calcium salts, it not only soon filled the boilers with 
hard scale but the magnesium caused no end of trouble 
from leaky flues and s‘aybolts, making it necessary to 
“work up” the boilers after each trip. Six to twelve 
months was usually the life of a set of flues. Treating 
water of this character was not economically practical 
or advisable if any other solution could be devised. 

After many months of what might be termed a period 
of continuous nightmares for the master mechanic and 
round house foreman, a survey was undertaken by a 
member of the water supply department and the writer. 
Water samples were gathered from all available sources 
near the right of way, including new test wells for a 
distance of about five miles either side of the Sarasota 
station. Results of samples analyzed proved discourag- 
ing to such an extent that hope was almost given up of 
finding even a fair quality of boiler water. Eventually 
a point about one mile from the old water station was 
found where a private development for industrial pur- 
poses was being worked a short distance from the right 
of way. Here a well had been dug to supply water for 
the development. A sample was taken from the well 
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and analyzed. The results were so encouraging that a 
test well was put down on the railroad property opposite 
the development. Tests of the water at different depths 
were made to determine the limit of depth to which 
the well might be carried before encountering undesir- 
able water. Eighteen feet was found to be the maximum 
depth advisable. Water production per unit area at this 
depth was so small that it was soon evident that a con- 
siderable storage below ground level would be impera- 
tive. Subsequent plans were made and arrangements 
provided for excavating along right of way to form an 
infiltration reservoir approximately five hundred feet 
long, forty feet wide and sixteen feet deep. While there 
have been some very dry spells during the winter and 
spring months since this supply was put in service, there 
has never been a shortage of wa‘er. Troubles on this 
line traceable to bad water began to show marked im- 
provement almost immediately after beginning the use 
of the new supply and have almost entirely disappeared. 
Savings to the company in boiler maintenance have been 
a very appreciable figure. While such a source as here 
mentioned may be developed to supply small consump- 
tion it is usually inadequate for terminals or points of 
heavy traffic. For large demands, treatment must be 
resorted to for satisfactory service. 

In addition to the points mentioned, there are many 
others on the Atlantic Coast Line where water treatment 
is used. It is the policy of the company to consider care- 
fully the needs of water treatment at the various points. 
It has been found more profitable and by far more satis- 
factory to deal with reputable concerns, who have estab- 
lished themselves in the field of railroad water treatment 
by accomplishing satisfactory results on various railroads 
of the country, rather than apply methods vigorously 
promoted by purveyors of cure-al! water treatment who 
promise much but in reality accomplish little. A careful 
investigation of water supplies under consideration and 
selection of treatment which will scientifically accomplish 
worth while results at economical costs is that ounce of 
prevention worth many pounds of the “cure.” 


. 
Bill Orchard Honored by Wallace 
& Tiernan Employes 


On April 15th a genuine 
surprise party was tendered 
W. J. (Bill) Orchard, Gen- 
eral Sales Manager of the 


Wallace and Tiernan Com- 
pany, Newark, N. J. 
The reason for this sur- 


prise party was the celebra- 
tion and acknowledgment of 
twenty (20) fruitful years 
of service by Orchard with 
the Wallace and Tiernan 
Company. Twenty years ago 
he left the position of As- 
sistant Sanitary Engineer 
with the New Jersey State 
Department of Health, with p 
the intent of trying to sell the “new-fangled idea” of 
safeguarding water supplies and disinfecting sewage by 
chlorination. That he has been successful in his en- 
deavor is attested by the world-wide reputation and the 
size of Wallace and Tiernan Company. 

As a token of appreciation, Wallace and Tiernan em- 
ployes presented Orchard with a handsome platinum 
watch and chain, but this will not help Bill get in more 
hours or hard licks in his extraordinary work day, 





IW. J. Orchard 
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A.W.W.A. CONVENTION AT 
CINCINNATI AN OUTSTANDING ONE 


Los Angeles Voted the 1936 Convention 


of the American Water Works Association, heid 

at Cincinnati, May 6th-10th, was in all respects 
the outstanding convention of this association since that 
held in Chicago in 1927, 

Starting off with a bang, the pace was held throughout. 
The official registration was more than 900 with an esti- 
mated attendance of 1,200 or more. In quality the con- 
vention was even more successful than is indicated by 
attendance records; for, in keeping with the times there 
was in evidence a general feeling that the water works 
industry had entered another period of generally improv- 
ing conditions. 

Impressive were the members in attendance from dis- 
tant points, a large group having come from Texas to 
represent the New Southwest Section, formerly the 
Southwest Water Works Association. Canada and Cali- 
fornia were likewise well represented. The member 
coming the greatest distance probably was J. F. Kunesh. 
Assistant Chief Engineer of the Board of Water Supply 
of Honolulu. 


New Officers 


The following were elected to serve the Association 
during the coming year: 


Be IND any question the 55th Annual Convention 


President—Frank A. Barbour, Boston, Mass. 
Treasurer—W. W. Brush, New York City. 
As Chairmen of Divisions 
Management and Operation—Wm. W. Hurlbut, Los 
Angeles, Calif. 
Water Purification—A. FE. Berry, Toronto, Ont. 


Finance & Accounting—Lewis D. Blum, New York 
City. 

F. G. Cunningham, who has for several years served 
as a Director and Chairman of the Committee on Publi- 
cations, asked to be relieved. To these two positions 
Linn H. Enslow was appointed by the Board of Direc- 
tors. 


Awards and Honors 


Honorary Membership was conferred on William F. 
Molis, Superintendent of Water Works, Muscatine, Ia.. 
(member since 1882) and Dennis F. O’Brien of the 
A. P. Smith Manufacturing Company of East Orange. 
N. ].. who has been an associate member since 1897 and 
has for several years served on the Board of Directors 
as the representative of the Water Works Manufacturers 
Association. . 

The John M. Diven Medal was presented to Linn H. 
Enslow, Editor of WaTER WorKs AND SEWERAGE, as 
that member who had performed outstanding services to 
the association. 

To Dr. Frank E. Hale, Director of Laboratories, De- 
partment of Water Supply, New York City, went the 
John M. Goodell Prize for the work performed and its 

















Frank A. Barbour, President 


of AW.W.A. 


Ff; 2. 


Jordan, Retiring 
President. 


presentation in his paper before the 1934 Convention, 
“Pipe Corrosion Experiments, Catskill supply of New 
York City” which appeared in the October, 1924, issue 
of the Journal of the A. W. W. A. 

The recently established Virginia Section won the 
Nicholas S. Hill Cup for having secured the largest 
percentage increase in members during the year. E. F. 
Dugger accepted the award as Director of the Virginia 
Section. The Montana Section won the Franklin Hen- 
shaw Cup which is a recent prize going to that Section 
showing the highest percentage of active operating mem- 
bers in attendance at annual meetings. 

H. E. Jordan, Retiring President, and W. J. Orchard, 
Chairman of the Entertainment. Committee, were com- 
missioned “Kentucky Colonels” by the Governor of Ken- 
tucky. 


George W. Fuller Eulogized 


In memory of deceased members who had passed away 
during the past year, President Jordan read off their 
names with a brief statement of achievements. Among 
them was the name of Myron Reynolds, M. M. 
©’Shaughnessy, Alexander Milne, William Gore, Burt 
Hodgman, Geo. W. Fuller—the last two having espe- 
cially endeared themselves to the association for their 
services and examples. 

Then followed a special memorial to George W,. Ful- 
ler, which was delivered by Col. Willard Chevalier, a 
long-time friend of that marvelous leader who for many 
years was a guiding power in the association. The ac- 
complishments of Mr. Fuller were reviewed from his 
pioneering researches in water purification and sewage 
treatment to his closing years as the fearless “activator,” 
the ideal executive and the most practical phychologist 
that he was. Above all, said Col. Chevalier, he liked to 
think of this great man as “Fuller, the Human Being”; 
for, this amongst all his attributes he always was and 
thus remained to the end. Among his many honors he 
had served as president of the A. W. W. A., the A. P, 
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Kunesh, Asst. Chief 
Enginecr, Board of Water 
Supply, Honolulu. 


Host to the 1936 Convention: 
Wm. W. Hurlbut of Los 
Angeles Water Department, 
Worked hard for the 1936 
Convention—got it. 


H. A., and was the first recipient of the Diven Medal. 

Following the address, a motion was made on the 
floor, and carried, to establish a committee to evolve an 
appropriate method of commemorating the name of 
George W. Fuller within the A. W. W. A.—for which 
he did so much, 


New Jersey Section to Be Established 


The Board of Directors voted that a New Jersey Sec- 
tion of the Association be established. Heretofore, 
members in Northern New Jersey have been affiliated 
with the New York Section and those in the central and 
southern part of the state have been affiliated with the 
Four States Section (N. J., Del., Pa., Md., D. C.). 
Henceforth, New Jersey will have its own distinctive 
section, as warranted by the existing and potential mem- 
bership within the state. 


Report of Secretary and Treasurer 


The report of Secretary B. C. Little and Treasurer 
\V. W. Brush revealed the following: Membership had 
been increasing during 1934 and 1935 with 2350 mem- 
bers on January Ist, having been increased by 104 during 
January, February and March and by 300 during April 
The large April increase had been due to the work of 
the Special Membership Committee headed by Chas. 
Eastwood and funds had been voted to continue this 
work. 

The cost of running the association in 1934, with its 
20 Sections, had been $770.00 less than the income of 
$60,000—the latter being composed of $15,000 from ad- 
vertisers in the Journal and $25,500 in the form of 


From left: 1. Dr. and Mrs. Frank Hale (New York). 
Louts). 


Winders and the Egmont Smiths of Dallas; the 


— 


On the "Island Queen" 


3. John J. Quinn (a new director) and Mrs. Quinn (Knoxville, Tenn.). 
A. M. Brumekes of Dennison; 
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annual dues. Assets of the association included $35,000 
in bonds which would be drawn upon in preparation of 
the forthcoming revision of the Manual on Water Works 
Practice. The cost of putting out the Journal in 1934 
had been $16,500. Salaries paid had amounted to $22. 
000. 


Mr. Brush reported that a $68,445 budget had been 
set up for 1935. Of this $62,535 was for normal ex- 
penses and $5,910 was for extra expenses, including 
$3,000 for printing M. N. Baker’s “History of Water 
Purification in America’; $1,200 for a continued mem- 
bership drive and the balance for other special commit- 
tee work and office expense. 


Electric Grounding to Water Pipes Disapproved 


A resolution was offered which called attention to pre- 
vious approval of grounding electrical household circuits 
to water pipes. Since recent evidence pointed to the 
hazard to maintenance of water works equipment and 
to safety of employees it was resolved “that all previous 
acceptances or approvals of such practice be revoked” 
by Water Companies or Water Departments. This reso- 
lution offered by N. S. Hill, Jr., carried by unanimous 
vote. 


Water Planning for the Nation: 
A Featured Topic 


In presenting a masterful thesis on the subject of the 
future handling of the Nation’s water problem and its 
effects, Morris L. Cooke, Consulting Engineer of Phila- 
delphia (former Director of Water Resources Section of 
the National Resources Board) left the following ideas 
with his audience. Land control and water control went 
hand in hand and the Work Relief program offered a 
challenge to the engineering profession in bringing about 
survival of the Nation which was wasting its natural 
agricultural resources through dust storms and erosion 
at a rate which would completely impoverish, if not 
starve out, the Nation within 100 years. He pointed out 
the need for guidance in the national plan of resources 
control by a group of water-engineers who are able to 
weigh political as well as hydraulic effects. Each indi- 
vidual water project must be considered, regardless of its 
size, a part of the general plan for water use and con- 
trol. And, dams were but units and work on the stream 
only one aspect of watershed protection. Commercial 
developments had involved the harnessing and control 
of great waters but it was more important socially to 
now consider the control of “little waters’—those re- 
sponsible for sapping soil fertility by surface scour. The 
former we knew considerable about but much less about 


2. Tom Sinker (St. Louis) gets a pointer from Mrs. John Pritchard (St. 
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the small dams and myriads of needed reservoirs to con- 
trol erosion and ground water tables. Along with 
quantitative control would come a water quality control 
so much needed at many points, and, too, reforestation 
and erosion control must go hand in hand with water 
course control. 

Mr. Cooke advocated a 20-year program involving 
expenditure of $500,000,000 annually to fight off the 
creeping disease of soil impoverishment and water sup- 
ply deficiencies. Such a sum, he remarked, was but a 
fraction of the cost of crime in America. Bold planning 
seemed essential and if the engineer failed at this time, 
who then. would lead? 

“Deficiencies in Present Water Resources Informa- 
tion” was the topic on which THORNDIKE SAVILLE 
spoke. Mr. Saville, who is Professor of Hydraulic and 
Sanitary Engineering at New York University, served 
as Executive Engineer of the Water Resources Section 
of the National Resources Board in Washington, D. C. 
He pointed out the 12 major uses to which our water 
resources are put and referred to the recent reports of 
the National Resources Board and the Mississippi Valley 
Report which deal with the Nation’s water problems and 
relationship to water supply from surface or sub-surface 
sources. He drew attention to the lack of sufficient data 
pertaining to stream flow, precipitation, evaporation, 
ground water levels, yields, and chemical quality of sup- 
plies had also been rather spottily determined. The 
3,000 existing stream gaging stations and 100 evapora- 
tion recording stations were woefully inadequate. Since 
50 per cent of the public water supply was being taken 
from the ground, more adequate knowledge of this 
source was badly needed. He advocated that a non- 
bureaucratic Central Authority be established to collect, 
coordinate and publish information to operate a compre- 
hensive program of hydrological research for use in fu- 
ture planning. 

FraNK A. BARBowrR as president-elect of the associa- 
tion, endorsed both papers, saying that Federal control 
seemed the most practical method. The most immediate- 
ly essential appeared to be a further investigation under 
a national planning agency. Careful planning of a defi- 
nite procedure of coordinating regional state, local agen- 
cies with the central federal authority would be essential 
to success. He thought the association should assist in 
evolving and prosecuting a national program. 


ABEL WoLMAN was of the opinion that Mr. Cooke's 
paper was in essence a “navigation chart” of such im- 
portance to the water outlook and vitality of the nation 
that it cannot be ignored regardless of detail or politics 
and with certainty planning could not be further- de- 
layed if a national calamity was to be prevented. One 
hundred years or less of vital existence was not a pleas- 


From left: 1. W. W. Brush (New York) and Frank Speller (Pittsburgh). 2. 
— (Toledo), Lawrence (Cleveland), and Mr. What’s-his-name, also from Ohio. 3. 
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Filtration at Cincinnati. 


Ellms of Cleveland, 
was the first Supt. of Purifi- 
cation at Cincinnati. Learned 
enough to write a book on 
filtration. 


ant thought to face and as an example the shell fish 
industry had been through such a lack of planning and 
control with the inevitable result of suffering practical 
ruin in much less time. Wolman pointed out that gla- 
ciers had been receding and deserts growing during the 
past several years. 


Commenting on Saville’s paper he compared the supe- 
rior meteoriological records of England with those of 
America. As to the matter of Federal vs. local auton- 
omy, he pointed out that bacteria do not differentiate be- 
tween political faiths nor state boundaries and it ap- 
peared necessary that the importance of the latter musi 
disappear in some instances, for a broader aspect in- 
volving combinations of local and Federal agencies. A 
definite precedent of such arrangements could be found 
in England and Germany where Rivers and Drainage 
Boards had been established. Grants could come from 
a central authority and operation be conducted by local 
authorities. He believed case records could be estab- 
lished in selected areas and also that the association 
could not afford to overlook endorsement and participa- 
tion in any future planning. 


A Resolution 


MALCOLM PIRNIE rose to endorse what had been sug- 
gested and offered a resolution to this: end, which car- 
ried. In essence, the resolution of the association en- 
dorsed an adequate water supply policy and offered to 
cooperate with the National Resources Board and other 
Federal authorities in evaluating and planning action to 
develop and effectuate such a policy and plan immedi- 
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Water Department of Cin- Convention. Miss Nancy 
cinnatt, Host and Chairman Rohan, daughter of George 
of Cincinnati Convention Rohan, Supt. of Water 


Committec. Works at Waco, Texas. 


ately. A committee of 5 members is to be named im- 
mediately to investigate and offer the assistance of the 
association in future work. 


Major Hawley's Moving Pictures a High Light 


A highlight of the convention was the films of a vari- 
ety of water micro-organisms shown and described by 
Major John B. Hawley of Fort Worth, Texas, who has 
devoted a considerable part of his life to this hobby of 
studying and filming water life in action. Without ques- 
tion these films are the finest of their kind in existence 
and through the Major’s courtesy we are allowed to say 
that copies may be made by colleges or universities with- 
out charge beyond the actual cost of preparation. 

Following the film showing, the Major described “The 
Water Works of Paris, France,” which involves a triple 
system (a) Mountain Springs brought in through a very 
old 300-mile aqueduct; (b) Filtered river water from 
three plants operating as rapid rate slow sand plants. 
(c) Supply for street and sewer flushing taken from the 
canal without treatment. Major Hawley commented on 
the excellence of French engineering and the seemingly 
poor methods of water treatment with obsolete equip- 
ment which, however, turned out a good quality of 


water. Metering, he said, had been more accurately 
done than in America, with every drop passing the 


meters registering down to 1 liter per day. The rate 
schedule proved almost exactly that of Fort Worth, Tex. 
starting at 25 cents for the first 1,000 gals. He said 


that they had a very ingenious method of chlorinating, 
involving homeopathic dosages of hypochlorite, but de- 
pended upon liquid chlorine and American chlorinators 
to insure an efficient job of sterilization. 


On the Boat Trip 


From left: 1. 


Pa.), Miss Wallace (Cleveland), Jimmy Angell (New York). 
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Pirnie on P.W.A. 


Malcolm Pirnie, immediate past-president of the as- 
sociation and vice-chairman of the Construction League 
of America, who has been so closely associated with 
PWA developments as an A. W. W. A. representative, 
reported on the “Current Situation in the Public Works 
Program.” To date, he said, there had been no change 
in the 4 per cent interest rate and the 30 per cent grant 
allowed by the Public Works Administration and at 
present a PWA loan was not as attractive as that from 
private sources with normal procedures. Whatever the 
future PWA program offered it would not suffice and 
projects must for the most part proceed through normal 
channels. Revenue bonds having been held legal with low 
interest rates, provided the lowest cost financing, 
Whether a CWA or a PWA financing scheme be offered 
in some modification later, it was a fact that only the 
adequately planned projects would receive prompt recog- 
nition, 

Mr. Pirnie quoted from the Construction League 
document of April 7th, which sets forth in detail the 
principles of Work Relief recommended by the League. 
It stressed the fact that for efficiency and economy only 
qualified persons should be used on work relief con- 
struction projects and at or nearly at private rates of 
pay. The use of a single employment service on proj- 
ects was advocated. Supervision of design and con- 
struction should be given by qualified engineering firms 
or architects selected through local boards of engineers 
to serve on a fee or percentage basis. The retained firm 
should decide the completency of relief workers sup- 
plied. Contracts should be lump sum competitive con- 
tracts and contractors be allowed to employ a super- 
visory force and dismiss all incompetent relief workers 
supplied him. Materials should be purchased in a nor- 
mal manner and if purchases be made by the government 
direct only standard items in car lots should be so 
bought. 

Mr. Pirnie said that in the new program to speed up 
water works and sewerage projects it had been sug- 
gested to the PWA, and favorably considered, that 
grants in the nature of a bonus be made large for the 
remainder of this year and tapered off thereafter. For 
instance : 

Until January Ist, 1936—projects to receive a 50 per 
cent grant, 

January, 1936, to Sept., 1936—projects to receive a 
30 per cent grant. 

Thereafter—projects to receive a 20 per cent grant. 

Mr. Pirnie, in reply to a question, said that it looked 
now as though the large bonus suggested for the re- 
mainder of 1935 would be favorably accepted but it 
would be limited to adequately planned projects ready 
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Some of the Big Shots 


ees 





Guy Northrop, President W. W. Mfrs. Assn.; Earl A. Munyon, 

Vice Chairman Cincinnati Convention Committee; Bill Orchard, 

Chairman of Entertainment; Beck Little, Secretary of A. W. W. 

A.; Charlie Eastwood, Chairman Membership and Publicity 
Committee. 


to start construction immediately or within a reasonable 
time. 


Future of American Cities 


“The Future Growth of American Cities” was dis- 
cussed in a masterful and engaging manner by C. A. 
Dykstra, City Manager, Cincinnati, O. He foresaw 
the trend away from increased growth of the larger 
cities, whereas decentralization of industry would re- 
sult in the growth of the small cities into places to live 
as well as to work with more leisure demanding greater 
appreciation and demands for more comfortable quarters, 
more homes with gardens and attractive surroundings. 
In a world of machines, cities would necessarily dis- 
integrate and die if the loss of purchasing capacity by 
individuals continued. This condition necessitated a 
greater genuine and basic interest in land for what it 
will yield and a lessening speculative interest in real 
estate developments. Vertical expansion of cities will 
slow up, slums disappear and population numbers become 
static if not declining. More homes will result in the 
fringes of cities. 

As to water supply, more and better quality of water 
will be demanded and extensive Metropolitan Systems 
will have to be established to supply homes in suburban 
communities. Water softening will be more in demand 
and more water will be used in gardening and grounds 
beautification. Material prosperity will take its great 
toll and too, the industrial city had not proved its right 
toa place. Artisanship had been killed in the machine 
age which must be made safe for the future age. 

For “the city that is to be’ Mr. Dykstra picturized one 
with enough but not too much industry—one of homes 
affording also an opportunity to mix recreation with 
work in a proper ratio. In the city of the future the 
engineer would play an important part in its planning 
on a comprehensive basis. 








On the Boat Trip 





The Income Tax Question 


For the Committee on Income Tax Payment by Water 
Works Employees, W. W. Brush, as Chairman, re- 
ported that the U. S. Internal Revenue Department con- 
tinues to hold that incomes of employees of Municipal 
Water Departments are subject to income taxation as 
is true of privately owned utility employees. To be 
tested this ruling must be acted upon by the Supreme 
Court during which time a few municipal water works 
employees have paid income tax while others have been 
required to pay 6 per cent interest on the tax held to 
be in arrears. There appears to be a willingness to con- 
sider 50 per cent of the salaries paid operating personnel 
as chargeable to fire protection costs and therefore non- 
taxable, the other 50 per cent being held to be paid for 
utility services and taxable. Mr. Brush reported that 
New York City was going to the cost of making his 
case a test case in which 25 per cent was the accepted 
distribution of salaries to utility function of the Water 
Department employee. 

In reply to questions he said that if a water works 
employee had not been called upon to pay the tax now 
2 years past due there could be no opening of the re- 
turns of greater age. However, since 1933 the period 
of 3 years held and therefore through 1936 the tax on 
1933 income could be held to be in arrears. If called 
upon to pay tax or interest, Mr. Brush suggested that 
a formal protest be filed with each payment. 


T. A. LetsEN of Omaha said that so long as the in- 
come of a municipal utility (for example the Metro- 
politan Utilities District of Omaha) was not held tax- 
able he could not understand the propriety of taxing 
the employee thereof. 


L. H. ENstow thought that perhaps a good and safe 
investment might be available to water works employees 
who by paying the tax under protest would receive the 
refunded tax, with interest at 6 per cent on the pay- 
ment, should the decision be in favor of the water works 
employee. If the reverse, then the employee who had 
not paid anything would have to dig down and pay the 
back tax for possibly three years and the accumulated 
6 per cent interest in addition. Such investment pos- 
sibilities seemed worth looking into provided the tax 
payment would be accepted by the Collector pending de- 
cision of the courts. All reclaimed overpayment of in- 
come taxes was being returned by the Revenue Col- 
lector’s office with interest payments at the rate of 6 
per cent, regardless of to whom the adjustment was re- 
turned or just why it was returned. In any event the 
idea was worthy of investigation. 


NOTE: In the next issue will appear a digest of tech- 
nical papers, Committee reports and discussion, for 
which space in this issue is not available-——Editor. ) 
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ELECTRON - SHELLS, ELECTRON- 
ATMOSPHERES AND WEATHER 


By HALBERT P. GILLETTE 


lantic by Marconi, no physicist had dreamed that 

the earth is encased in one or more electron-shells. 
In fact Marconi’s announcement of his achievement in 
1901 was received with genial skepticism by physicists. 
Lord Rayleigh promptly remarked that wireless waves 
would be reflected from the earth’s surface and there- 
fore could not travel around the curved surface of the 
earth. But Marconi had accomplished what a “better 
informed” scientist like Rayleigh would never have at- 
tempted. Here is one of many instances where much 
learning is a dangerous thing, and a little learning is a 
blessing. 

The history of science contains not a few similar in- 
stances. “Wise” astronomers never looked for a sun- 
spot cycle, but an “ignorant”? German apothecary did— 
and after many years of observation found the now cele- 
brated Schwabe sun-spot cycle. “Wise” geologists never 
dreamed of an Ice Age, but a biologist, ignorant of 
geology, did; and thus Agassiz revolutionized geology. 
“Wise” mathematicians never tried to improve on the 
old fashioned multiplication table, but a man very slightly 
trained in mathematics, undertook the task and suc- 
ceeded. He was John Napier, inventor of logarithms. 
Incidentally his success furnished something beside evi- 
dence that it sometimes pays to be not too wise, I refer 
to the significant fact that he was sixty-four years old 
when “In 1614 appeared Napier’s work which in the 
history of British science can be placed second only to 
Newton’s Principia.” 

I could give, by the hour, similar successful instances 
of “fools rushing in where” so-called wise-men “feared 
to tread.” ‘There is a sort of “wisdom” that can see no 
hope for any new theory either if it conflicts in the 
least with any old theory or if it can not meet at once 
every objection raised against it. Curiously enough that 
type of “wisdom” is often found in men that are really 
wise and original, as exemplified in Lord Rayleigh. 

Lord Rayleigh’s scientific doubts were finally cleared 
away when Professors Kennelly and Heaviside inde- 
pendently suggested the existence of an ionosphere that 
would reflect radio waves back to the earth, and by a 
series of reflections or echoes enable such a wave to 
travel around the earth. Their suggestion was soon fol- 
lowed up by scientific observations that demonstrated the 
existence of “the Kennelly-Heaviside layer” at an ele- 
vation of about 62 miles; nor was it many years before 
another similar shell of ions was discovered by Appleton 


[ Fina a wireless signal was sent across the At- 
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at a height of about 125 miles. Stoermer’s radio echo 
observations indicate, I think the existence of several 
more terrestrial electron-shells of vast diameter. 

I prefer to call these ionized layers electron-shells 
than to use the more common term ionosphere, for the 
evidence is very strong that they owe their properties 
mainly to electrons (negative charges) and not to pro- 
tons (positive charges). The earth is constantly emit- 
ting electrons which would neutralize most of the pro- 
tons in any ionosphere, leaving a great preponderance of 
electrons. The fact of a terrestrial emission of electrons 
has long been established, but it has been a puzzling fact. 
A common explanation has been that electrons emitted by 
the sun enter the earth near its magnetic poles, flowing 
in the well known spirals around magnetic lines of force. 
Then the electrons that thus enter near the poles are 
supposed to escape again in lower latitudes. This 
hypothesis is very plausible, but it only removes the 
puzzle from the earth to the sun. What causes a pre- 
ponderance of electrons to escape from the sun? Dr. 
Swan has suggested that both in the earth and sun there 
is going on a destruction of more protons than electrons 
as a result of their mutual electric activity. This, too, 
is plausible. But it seems to me even more plausible that 
under great gravitative pressure both protons and elec- 
trons are being destroyed, and that the destruction of 
protons is greater than that of electrons. The less density 
of the electron would cause fewer electrons than pro- 
tons to exist near the center of a heavenly body, and 
thus lead to disintegration of more protons than electrons. 

Incidentally this hypothesis also explains why the 
luminosity of a star increases with its mass, which 
Swan’s hypothesis does not explain. Whenever a scien- 
tific hypothesis explains phenomena that it was not 
originally designed to explain, the probability of its 
being true is increased. 

The earth is emitting electrons, whatever the cause. 
Presumably other heavenly bodies are likewise emitting 
electrons. Therefore every planet and every star is 
probably the core of an atmosphere of electrons whose 
diameter is infinitely great. The mean density of such 
an electron-atmosphere must vary inversely as the square 
of the distance from the core. At intervals in such an 
electron-atmosphere there are probably rotating electron- 
shells, like the Kennelly-Heaviside shell and the Appleton 
shell. Since such electron-shells are rotating they are 
magnets, and their magnetic strength increases with the 
tangential velocity of rotation and with the number of 
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electrons in the shell. This much is derivable from well 
known physical laws. We now come to an equally cer- 
tain but surprising conclusion if there are such things 
as electron-atmospheres of vast diameter, namely, that: 

The magnetic force of every electron-shell diminishes 
at a far less rate than does the force of gravitation, for 
it induces whirls of electrons in the electron-atmosphere. 


In short the electron-atmospheres that permeate all 
space serve just as iron serves in concentrating mag- 
netic lines of force. Let an iron filing be placed six 
inches away from the pole of a small bar magnet, and 
it will not move toward the magnet. But strew many iron 
filings between it and the magnet, and the lines of mag- 
netic force will become so concentrated that the distant 
filing will be moved toward the magnet. In the case 
of the iron, certain of its orbital electrons become oriented 
by the magnetic force, and magnetism is said to be 
induced in the iron. Similarly magnetic polarity is in- 
duced in electron-atmospheres. The spiral path of moving 
electrons around magnetic lines of force is a well known 
laboratory phenomenon. The same thing must occur 
in electron-atmospheres. 

It follows from this theory that if a terrestrial elec- 
tron-shell gyrates, its axis points most directly sunward 
at intervals, and when thus pointing it induces a maxi- 
mum of magnetism in the vast electron-atmosphere that 
encases the sun. This results in pulling the terrestrial 
electron-shell sunward to a maximum extent. The re- 
sulting displacement of the shell, causes electron cur- 
rents both in the earth’s atmosphere and in the earth 
itself. Electrons moving in the atmosphere must cause 
air currents, and may, indeed, be responsible for much 
of the circulation now attributed to differences in tem- 
perature. 

The gyration of a terrestrial electron-shell causes its 
periodic displacement by interaction with the earth’s 
magnetic field. This may account for many weather 
cycles, for there are many electron-shells. 

There has been a peculiar indifference among meteor- 
ologists as to any electric or magnetic theory of weather 
changes, in spite of the fact that the greatest of all elec- 
trical researches long ago advanced a magnetic theory 
of air currents. Perhaps this indifference is mainly due 
to not having read Faraday’s theory, which briefly is as 
follows: 

“It becomes a fair question of principle to inquire 
how far masses of air may be moved by the power of 
the magnetic force which pervades them. When two 
bulbs of oxygen in different states of density are sub- 
jected to a powerful magnet with an intense field of 
force, the mechanical displacement of one by the other 
is most striking. * * * And when so little as one-third 
of a cubic inch of oxygen can exert a force equal to the 
tenth of a grain, subject to the action of our powerful 
magnet, we may well conceive that the enormous sum 
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of oxygen present in only a few miles of heated or cooled 
atmosphere, can compensate for the great difference of 
magnetic force, and so, by change of place, cause cur- 
rents of winds having their origin in magnetic power.”— 
Faraday’s “Experimental Researches in Electricity,” 
Vol. III, p. 265. 


Faraday is here speaking of the effect of terrestrial 
magnetism upon oxygen, the most magnetic of gases, 
when it differs in density in different regions. The elec- 
tron was not discovered until some 40 years after he 
advanced (in 1850) his magnetic theory of air currents 
We may be sure that he would not have been slow to 
see that air currents of much greater force can be caused 
by electrons in motion than by the action of terrestrial 
magnetism upon oxygen. The point that I am trying 
to make is that there is no wel! founded objection to a 
magnetic theory of weather changes when so great a 
researcher as Faraday espoused such a theory. I grant 
that existing physical theories have seemed to make it 
improbable that the Kennelly-Heaviside shell could be 
periodically displaced to any considerable extent either 
by its own magnetic action upon the sun or by the sun's 
magnetic action upon it. But let it be remembered that 
that very shell was not even suspected 35 years ago, and 
it will be admitted that hitherto unsuspected atmos- 
pheres of electrons may exist. If they exist, as above 
indicated, then the supposed impossibility of weather 
cycles due to magnetic action ceases to be an impos- 
sibility. 

What is sorely needed is more of Faraday’s optimism 
and less of the prevalent skepticism about magne‘ic 
force as a cause of air currents. Skepticism never has 
led to any important discovery, but it has often retarded 
the advance of science for generations. 

Subsequent articles will discuss the reason why elec- 
tron-shells exist, why terrestrial electron-shells gyrate 
and cause weather cycles, why cyclones and anticyclones 
are caused by terrestrial magnetic forces, why such 
whirls persist and travel, why the stratosphere is prob- 
ably an electron-shell, how semi-diurnal barometric lows 
are caused by a distortion of electron-shells, why clouds 
often exist in distinct strata, and other phenomena that 
are well explained by the electron-shell theory. 


v 
J. F. Laboon Made Director of Relief 


John F. Laboon has recently withdrawn from his ‘firm, 
Chester, Laboon, Campbell, Davis and Bankson, Con- 
sulting Engineers, Pittsburgh, Pa., in order to accept 
an appointment as Director of the Works Division of 
Allegheny County, Pa., for the State Emergency Relief 
Board. In his new work he will have charge of putting 
unemployed to work on useful projects. Mr. Laboon 
is on indefinite furlough and expects to resume his con- 
nection with his firm after the work is completed. 
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Eastern Division, and Peeping Around the Corner is Darling’s Shorty Dawson; (4) John Campbell and J. H. Miller of J. N. 


Chester, Engineers, Designers of the New Water and Sewage Works Plants. 
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FILTERED WATER SERVED AT 
WELL-WATER TEMPERATURE 


By WM. M. RAPP 


Superintendent of Distribution 


Atlanta Water Department, Atlanta, Ga. 


COOL drink of pure 
A water on a hot day is 

very refreshing but 
few municipalities or private 
concerns are equipped nor 
can they afford to supply 
artificially cooled water to 
their drinking fountains in 
parks, on golf links and else- 
where. 

Fortunately, the problem 
of supplying cool refreshing 
water can be easily and per- 
manently solved with very 
little expense. At the same 
time, there will be available a 
reasonable rate of yield from 














Wm. M. 


Rapp 


the constant supply of wholesome and safe drinking 
water from the city mains at the healthful and pala- 





table temperature of natural well and spring waters. 


The Atlanta Water Department has had two ground 
water coolers, similar to the one shown in the accom- 
panying illustration, in service for the past four years 
and these proved to be so satisfactory that a third was 
installed in the summer of 1934. 
of this last installation the data shown on the sketch 


was obtained. 


On July 24, 1934, the air temperature was 93 degrees 
F. and the tap water temperature from the city mains 
was 87 degrees F., whereas the temperature of the water 
A check up 


From the functioning 


from the depth-cooler was 66 degrees F. 


against water temperatures in wells in the vicinity 
showed that the tap water, after passing the copper coils 
of the earth cooler, was the same temperature as waters 


in the wells observed. 


The accompanying sketch tells its own story of how 


the coolers are constructed and the results obtained. 
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Sketch of Newark, N. Y., 
and Newark State School 
Sewer Systems 
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SULPHATES TO SULPHIDES 


By CHARLES C. AGAR* 
Albany, N.Y. 


such but when they break down to form sulphides 

they may be the source of one of the most serious 
problems that a superintendent of sewers or a plant 
operator has to face. Hydrogen sulphide is a gas which 
not only has an offensive migrating odor but also is 
corrosive and is the cause of much disintegration of 
sewers and structures at treatment plants. Relatively 
low concentrations of this gas are sufficient to create a 
health hazard because of its extreme toxicity. 

Sulphur is always present in some form in sewage. 
In fresh sewage it occurs usually in combined form as 
inorganic sulphate or in some organic sulphur com- 
pounds. As pointed out by Mahlie’ these forms may be 
perfectly inodorous but under certain conditions fre- 
quently break down to yield the obnoxious hydrogen 
sulphide. 

Sulphur in sewage may originate from three sources 
as listed by Buswell and Elder*: (1) the sulphur present 
in the water supply, (2) that from industrial wastes 
and (3) that from excreta. They conclude that, in the 
absence of industrial wastes, the greater part of the 
sulphur originates from the sulphates of the water 
supply. 

The results of work carried out recently by Baum- 
gartner* show that fresh sewage does not form hydrogen 
sulphide readily for several days but when seeded with 
stale solids decomposition proceeds at a rapid rate. The 
time required is also influenced by the temperature of 
the sewage so that hydrogen sulphide may be produced 
very quickly in a seeded warm sewage. 

Experiences at Newark, N. Y. 

The above facts are particularly significant in view 
of the results of investigations carried out during 1933 
at Newark, N. Y., to determine the source of hydrogen 
sulphide occasionally present in objectionable amounts 
in the raw sewage reaching the treatment plant. Odors 
were noticed in the vicinity of the screen and grit cham- 
bers, especially in the early morning and evening hours. 

Newark is an incorporated village in Wayne County 
about 30 miles east of Rochester. The village has a 
population of about 8,000, of which 1,800 are located 


*Sanitary Engr.—N. Y. State Dept. of Health. 


Gch but wh in sewage are not objectionable as 


at the Newark State School. The village is largely 
residential, although there are several factories and in- 
dustries including a creamery, milling establishment, 
cannery, paper box factory and a few smaller miscel- 
laneous establishments. 

The village water supply is obtained from Case Creek 
and is treated with alum, filtered and chlorinated before 
distribution. The water has a normal hardness of 250 
to 300 p.p.m. and a sulphate content of 100 to 150 p.p.m. 

The sewer system consists of about 16 miles of sew- 
ers ranging in size from 6 to 18 inches, discharging by 
gravity to a treatment plant in the northeasterly section 
of the village. This plant is of the activated sludge 
type, consisting in general of a screen chamber, grit 
chambers, primary settling tank, aeration tanks, final 
settling tanks, separate sludge digestion tanks and glass 
covered sludge drying beds. (A complete description 
of the plant was given by Holmes in WatER Works 
AND SEWERAGE 80, 159 (May, 1933). The plant ef- 
fluent is discharged into Military Brook, a small tribu- 
tary of Canargua Creek. 

The New York State Barge Canal passes through 
the central part of the village and necessitates a siphon 
crossing (9) under the canal. At this point the sewage 
from the southerly and westerly portions of the village 
enters the siphon through one sewer and the sewage 
from the easterly section through another sewer. The 
siphon chamber, therefore, forms a junction point for 
all sewage south of the canal. There are two pumping 
stations in the village system serving small areas which 
cannot be sewered by gravity. These stations are the 
Pearl Street Station (2) in the northerly part of the 
village and the East Newark station (3) in the easterly 
part of the village. 

The Newark State School is located in the southeast- 
erly part of the village on an elevation south of the 
Barge Canal. The institution serves as a school for 
mentally defective men, women and children. 

The water supply for the power house and for use 
in the hot water system is obtained from the Barge 
Canal, treated with alum, settled and softened by Zeo- 
lite filters before use. Water for all other purposes is 
obtained from three springs about two miles south of 
the institution. 
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NEWARK AND NEWARK STATE SCHOOL SEWER SYSTEM INVESTIGATION 


Water Works and Sewerage—May, 1935 


NOVEMBER 14-15, 1933 


Temp. 
Date Time Location Sample From °F. HS (ppm) Remarks 

Nov. 14 9:30 A. M. 1 Raw sewage entering village plant ......... 62 10+ Sample turbid—no H2S odor 
10:30 A. M. 2 Sewage in pump well (Pearl St.)............ 54 0 
10:55 A. M. 3 Sewage in pump well (East Newark)....... 76 o Too yellow to test—Apple cider odor 
11:30 A. M. 4 Sewage in pump well (East School)......... 64 14.0 Very strong H:2S odor 
12:00 M. 5 Institution sewer (East Union St.).......... 66 4.0 H2S distinct—East school pump operating 
12:45 P. M. 1 Raw sewage entering village plant.......... 64 10+ No H:2S odor detectable 
1:25 P. M. 6 Sewage entering pump well (South School). 72 1.0— No HS odor detectable in sample 
1:45 P. M. 7 Institution sewer (Maple and Hoffman St.).. 66 2.0+ South school pump operating 
2:15 P. M. 8 Weems GOWER CHOTA GE). cc ccrcccsccccccs 66 3.0 Slight H:S odor 
2:30 P. M. 9 Bast side sewer at siphon..................- 75 2.0+ 
2:40 P. M. 9 West side sewer at siphon................... 60 0 Medicinal odor 
3:15 P. M. 10 Sewer from east line at school.............. 76 n 
3:25 P. M. 10 Sewer from west line at school.............. 68 0 
3:30 P. M. 11 Sewer to pump station (South School)...... 68 5 No H:S odor detectable 
3:45 P. M. 6 Sewage entering pump well (South School). 68 1.0 
3:50 P. M. 6 Sewage in pump well (South School)........ 74 10-12 Very decided H:S odor 

Nov. 15 9:25 A. M. 6 Sewage entering pump well (South School). 0 
9:30 A. M. 6 Sewage in pump well (South School)........ 3.5 Odor distinct H:S 
9:45 A. M. 5 Institution sewer (East Union St.).......... .5— No H:2S odor 


The sewage from the main buildings discharges by 
gravity into the village system at East Union Street (5). 
This sewer carries all the sewage from the women’s 
quarters and the laundry of the institution. A small 
pumping station serving employes’ houses discharges 
through a force main into the main gravity sewer from 
the institution on Clinton Street. 

During 1931 and 1932 new buildings, including dor- 
mitories, dining room, kitchen, recreation hall and lab- 
oratory, were constructed on the slope to the south of 
the main buildings. This required the construction of 
additional sewers discharging to a pumping station (6) 
southwest of the institution. The sewage is pumped into 
a gravity sewer on Maple Street, entering the village 
system at Hoffman Street. 


Hydrogen Sulphide Survey 

Prior investigation of the village sewer system to lo- 
cate sources of hydrogen sulphide was carried out dur- 
ing June, 1933, by W. M. Bingley, assistant sanitary 
engineer of the Chlorine Institute, and G. W. Holmes 
from the office of Glenn D. Holmes, consulting engineer 
for the village. The results of this investigation indi- 
cated that the source of the hydrogen sulphide reaching 
the village plant was in the sewer system serving the 
state institution. 

In order to corroborate previous findings and to fur- 
ther locate the source of the hydrogen sulphide, two in- 
vestigations were carried out by the writer in cooperation 
with the village and institution authorities and the con- 
sulting engineer. The first of these investigations was 
made to determine possible sources of hydrogen sulphide 
from wastes at the institution, including those from the 
laundry, hospital, laboratory, etc. There were no chem- 
icals or wastes found which could account for the hydro- 
gen sulphide in the sewer system, but it was found that 
the water supplies used at the institution contained ab- 
normally high sulphate contents, particularly the cold 
water supply from the spring source which had a sul- 
phate content of 491 p.p.m. at the time. 

The second investigation involved tests for sulphides 
at various points in the village and institution sewer sys- 
tems. This work was carried out in the field using a 
modification of the Salle and Reinke method* which 
employs an antimony potassium tartrate solution, made 
up with gelatin to prevent coagulation, sodium chloride 
and hydrochloric acid. The test is colorimetric and solu- 
tions of potassium dichromate were used for color stand- 
ards. 

The results of this work are given in the accompany- 
ing table. Although sulphides were found in the sewage 
entering the village plant, none could be detected in the 





*The Salle—Reinke procedure is available upon request to The 
Chlorine Institute, 50 FE. 41st St., New York City. 


village pumping stations or in lines which did not carry 
sewage from the state institution. It was noted that the 
highest concentrations of sulphides were found in the 
wet wells of the sewage pumping stations at the institu- 
tion. A description of the pumping stations and their 
method of operation will aid in understanding the re- 
sults obtained. ’ 


Source of the Trouble 


The wet well at the East school pumping station con- 
sists of a converted cistern with a flat floor and having 
a capacity of about 12,000 gallons. This station serves 
buildings housing 15 to 20 employees of the institution. 
The well is 30x13 feet in plan and cannot be emptied by 
the vertical centrifugal pumps (150 g.p.m.) suspended 
in the tank because of loss of suction at about 1 foot 
depth. No water supply is available for flushing pur- 
poses. The well, therefore, acted as a large septic tank, 
having a detention period of two to six days, depending 
on the elevation maintained in the well. 


The odor of hydrogen sulphide was very strong in 
this well and a sample showed 14 p.p.m. sulphides pres- 
ent. Corrosion of metal fixtures in the station further 
confirmed the presence of considerable hydrogen sul- 
phide. The presence of such large amounts of sulphides 
in the wet well was without doubt due to the high sul- 
phate content of the water supply, the long detention 
period and ideal seeding conditions from accumulated 
stale solids. 

The wet well at the South school station (6) also has 
a flat bottom. The well is 17 by 13 feet in plan and 
has an effective depth of 8 feet. Two 350 g.p.m. ver- 
tical centrifugal pumps are provided in an adjacent dry 
well. The well has a capacity of some 13,000 gallons 
and the floats were set to pump down to a 2-foot depth. 

Hydrogen sulphide odor was distinct to strong at the 
times of taking samples which showed the presence of 
from 3.5 to 12 p.p.m. in the sewage in the well. There 
is no water under pressure available for flushing pur- 
poses. Corrosion of the float controls had required the 
installation of new equipment a short time before the 
inspection. 

There were about 330 persons contributing to this sta- 
tion. The wet well, therefore, provided a detention pe- 
riod of from 5 to 10 hours with a much longer period 
during the night hours. 

The absence of appreciable sulphides in the incoming 
sewage and the presence of large amounts of sulphides 
in the wet well showed that the well was the point at 
which the sulphides were being developed. It was noted 
also that the temperature of the sewage in the system at 
this point was generally higher than in the village system. 

The pumping stations in the village system, while hav- 
ing flat-bottomed wet wells are provided with water for 
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flushing purposes. These wells are flushed out almost 
daily and the automatic switches are adjusted so as to 
practically empty the well during each pumping period. 
The detention period in these wells is also relatively 
short, averaging two to four hours. There is, therefore, 
little opportunity for septic action to develop in these 
compartments. 

It was concluded that the origin of sulphides in the 
sewage entering the treatment plant was in the pumping 
stations at the Newark State School. Conditions in these 
wet wells were favorable for the development of sul- 
phides. The high sulphate content of the water sup- 
plies, the lack of flushing facilities, long detention pe- 
riods in the wells, the flat bottoms of the wells with re- 
sulting accumulation of stale solids and relatively high 
temperatures all contributed to the rapid production of 
sulphides. 

In order to correct these conditions, it is planned to 
install a sloping or hopper bottom in the wet well at the 
South school pumping station and provide a water sup- 
ply for regular flushing at this station. It is also planned 
to abandon the East school pumping station and carry 
the sewage from this system into the village system by 
gravity. The village has also secured the use of a chlo- 
rinator so that prechlorination for odor control can be 
practiced. 

It is expected that these changes in the systems, when 
completed, will eliminate the odorous hydrogen sulphide 
problem from the raw sewage at the treatment plant. 


REFERENCES 
‘Sewage works Journal VI, 3 (May, 1934) 547. 
“Ind. Eng. Chemistry 21, 560 (1929). 
*Sewage Works Journal VI, 3 (May, 1934) 399. 
Vv 
S. B. Morris to Head Stanford's 
C. E. Department 


Samuel B. Morris, Manager and Chief Engineer of 
the Water Department of Pasadena, Calif., will resign 
in the fall of this year to take the chair of civil engineer- 
ing in Leland Stanford Uni- 
versity at Palo Alto, Calif. 

With this change, Mr. 
Morris will have to his credit 
a highly successful profes- 
sional career of 22 years 
with Pasadena’s Water De- 
partment, leaving as a monu- 
ment to his accomplishments 
the Pine Canyon dam which 
was built under his supervi- 
sion, with several innovations 
in dam construction. In his 
honor the city changed its 
name to “The Morris Dam” 
and it was so dedicated by 
another famous engineer and 
an ex - president of the 
United States—Herbert Hoover. 

Mr. Morris has long been a leader in water supply 
engineering on the west coast and is prominent in the 
American Water Works Association which in 1933 be- 
stowed upon him the John M. Diven Medal for “Out- 
standing Services for the good of the Association.” 

M. S. Jones, now Assistant Chief Engineer of the 
Pasadena Water Department, will succeed Mr. Morris at 
Pasadena. 


S. B. Morris 











Association Meetings Scheduled 


May 16-17—Maryland-Delaware Water and Sewerage As- 


sociation. Annapolis, Md. Sec’y-Treas., A. W. Blohm, State 
Department of Health, Baltimore, Md. 

May 16—New England Water Works Association. (Spring 
meeting.) Mohican Hotel, New London, Conn. Sec’y, Frank 
J. Gifford, 613 Statler Building, Boston, Mass. 

May 16-18—Pacific Northwest Section A. W. W. A. Lew- 
iston, Idaho. Sec’y, E. C. Willard, 720 Corbett Bldg., Port- 
land, Ore. 

May 17-18—Illinois Association Sanitary Districts, Urbana, 
Ill. Sec’y-Treas., G. H. Radebaugh, Urbana, III. 

May 24-25—New York State Sewage Works Association. 
Poughkeepsie, N. Y. Sec’y, A. S. Bedell, State Department 
of Health, Albany, N. Y. 

June 24-26—Pennsylvania Sewage Works Association. 
State College, Pa. Sec’y, L. D. Matter, State Department o1 
Health, Wilkes-Barre, Pa. 

June 26-28—Pennsylvania Water Works Operators Asso- 
ciation. State College, Pa. Sec’y, I. M. Glace, State Depart- 
ment of Health, Harrisburgh, Pa. 

July 3-5-—American Society Civil Engineers. (Annual Con- 
vention.) Sec’y, Geo. T. Seabury, 33 West 39th Street, New 
York City. 

Aug. 22-23—Central States Section A. W. W. A. (Annual 
meeting.) Pittsburgh, Pa. Fort Pitt Hotel, Pittsburgh, Pa. 
Sec’y, H. Lloyd Nelson, U. S. Pipe and Foundry Co., Kop- 
pers Bldg., Pittsburgh, Pa. 

Oct. (3rd week)—Pennsylvania Water Works Association. 
(40th annual meeting.) Haddon Hall, Atlantic City, N. J. 
Sec’y, H. F. Snow, 507 Telegraph Bldg., Harrisburg, Pa. 








Oct. 7-10—American Public Health Association. 
(64th annual meeting.) Hotel Schroeder, Milwaukee, 
Wis. Asst. Sec’y, W. R. Walsh, care A. P. H. A. 
Rockefeller Center, New York City. 











Oct. 14-17—Southwest Section A. W. W. A.* Houston, 
Texas. Sec’y, Lewis A. Quigley, Supt. Water Works, Fort 
Worth, Texas. 

(*Former Southwest Water Works Assn.) 


Oct. 14-15—American Society Municipal Engineers and 
International Association Public Works Officials. Netherland 
Plaza Hotel, Cincinnati, Ohio. Executive-Director, D. C. 
Stone, 850 East 58th Street, Chicago, III. 

Oct. 18-19—Minnesota Section, A. W. W. A. (Hotel to be 
selected.) St. Paul, Minn. Sec’y-Treas., R. M. Finch, Wal 
lace and Tiernan Co., 416 Flour Exchange Bldg., Minne- 
apolis, Minn. 

Oct. 23-26—California Section A. W. W. A. San Diego, 
Calif. Sec’y, J. E. Phillips, Department of Water and Power, 
Los Angeles, Calif. 

Nov. 6-°—Missouri Valley Section, A. W. W. A. .Fort 
Des Moines, Ia. Sec’y-Treas., Earl L. Waterman, Prof. Sani- 
tary Engineering, University of Iowa, Iowa City. 

Nov. 4-6—North Carolina Section A. W. W. A. (Annual 
Convention.) Sec’y, M. F. Trice, State Board of Health, 
Raleigh, N. C. 

















Meeting of Florida Section A. W. W. A., 
1935 


Palm Beach, 


Ila., 
March 27-28, 
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USE OF INHIBITORS IN CLEANING METALLIC PIPE 


By ALLEN ABRAMS* and C. L. WAGNER* 
Rothschild, Ws. 


ATER pipes in cer- 

tain sections of the 

country are likely to 
become clogged by corrosion 
or deposits from the water. 
In many cases this has re- 
quired replacement of the 
pipes, a procedure which is 
often costly due to the neces- 
sity of tearing out walls and 
floors. As a result there have 
been attempts to clean pipes 
by the use of muriatic or 
other acids with the intent to 
leave the acid in just long 
enough to remove the scale 
and yet not long enough to 
attack the pipe itself. This, however, is a questionable 
expedient and may be more expensive than the replace- 
ment of the pipes. 





Allen Abrams 


During the last decade considerable interest has been 
shown in the use of inhibitors in pipe cleaning operations 
involving acid treatment. These are usually nitrogenous 
materials such as aniline or pyridine; and, even glue 
and flour have been used. When small quantities of 
such substances are added to an acid solution the result- 
ant mixture will attack rust or scale but will have prac- 
tically no effect on the pure metal itself. Wide use has 
therefore been made of this principle in the acid process 
of “pickling” metals to effectively remove scale while 
1endering the loss of metal underneath almost negligible. 

An example is also given of the use of this principle 
in cleaning the pipes of a thirty-five story office building 
located in downtown New York.’ 

Many of the pipes were concealed behind expensive 
marble walls and it was estimated that it would cost be- 
iween $100,000 and $300,000 to replace this piping, not 
to mention the serious inconvenience to tenants. By 
the use of an acid-inhibitor combination the whole clean- 
ing operation was carried out on Saturday afternoon 
without inconvenience to the tenants. The pipes were 
returned to practically their normal condition of carrying 
capacities and the cost of the operation was but nominal. 

These materials attracted our attention in 1927 and 
we made initial tests to determine how effectively in- 
hibitors would reduce the action of acid on the metal. 
In parallel tests on galvanized iron pipes 16 per cent 
muriatic acid was used alone, to compare with the same 
acid containing 3 per cent of an inhibitor. Equal lengths 
of pipe were allowed to stand in each solution for six 
hours. At the end of that time the pipe in muriatic acid 
had lost 50 per cent of its weight while that in the in- 
hibited acid had lost but 0.2 per cent of its weight. We 
were then satisfied that the inhibitors would effectively 
prevent destruction of the pipes by such acid when sub- 
merged for a relatively short period. 

Not long afterwards two lengths of pipe, leading 
from the basement of our main office to the second floor 
became filled with rust and other deposit, completely 
stopping the passage of steam. It would have been rela- 

*Department of Research and Development, Marathon Paper 
Mills Co., for which the senior author is Technical Director. Mr. 
Wagner is chemist. 

Removing Rust from a System with Piping Acid,” F. N. 


Speller, E. L. Chappell and R. P. Russell—Chem. and Met. Engi- 
neering, July, 1927. 





tively expensive to replace this piping and we therefore 
opened the two lengths at the top and cleaned them by 
pouring in inhibited acid, allowing it to work its way 
through. One overnight treatment, followed by a thor- 
ough flushing was sufficient to clean these pipes and no 
further trouble was encountered. 

Early this year the Marathon County Board decided 
that it would necessary to tear out and replace all the 
water piping in the Mount View Sanatorium due to the 
fact that it was so stopped up that it was impossible to 
get an adequate water supply through the system. When 
the matter was brought to our attention we suggested 
that an attempt be made to clean several lengths of this 
pipe and a decision could then be made as to the further 
course to be pursued. 

Twenty-five gallons of 14 per cent muriatic acid were 
treated with 3 per cent, by volume, of inhibitor. The 
treated acid was placed in a barrel to which was con- 
nected the suction of a small rotary pump. The acid 
was then forced upward from the basement to the second 
floor through a length of one inch pipe, thence through 
a cross-over and down through another length of pipe 
to the basement. The returning acid passed through a 
fine screen to remove any dislodged particles and thence 
to the solution barrel. 

At the beginning of the test a considerable amount of 
solid material was dislodged from the pipes and it was 
almost impossible to force the acid through. ‘The pipes 
were then opened on the second floor, the acid mixture 
was poured in and allowed to flow by gravity until the 
pipes were filled. The bottom openings were plugged, 
the acid allowed to stand for eight hours and the acid 
withdrawn and the pipes thoroughly flushed. Examina- 
tion indicated that the scale had been practically com- 
pletely removed. During the course of the treatment 
an impeller of the bronze rotary pump broke and there- 
after we employed a force pump. 

In order to determine how effectively the cleaning 
vas being done, three 6-inch lengths were cut from a 
1-inch pipe which was so clogged with rust and dirt that 
it was barely possible to get a pencil into the opening. 
(ne of these pipes was retained without treatment and 
the other two were connected in the circuit through 
which the acid was being pumped. At the end of about 
two hours one length of pipe was removed and found 
tc be almost completely clean except for small patches 
of rust on the walls. After ten hours the other length 
of pipe removed for examination proved to be entirely 
free of rust and scale and there was no apparent action 
on the metal itself. 

In the cleaning operation approximately 2,800 feet of 
pipe were treated, ranging from ™% inch to 4 inches in 
diameter. Estimates by George Baumgardt, who was 
in charge of the plumbing work, showed that the total 
labor costs were $870, while the cost of acid and inhibitor 
was approximately $20—a total of $890. Mr. Baumgardt 
estimated that the cost of replacing the piping would 
have been: 


Galvanized pipe fittings and valves........ $1,000 
ee 8 re ree 5,000 
Plaster, concrete floor and repainting.... 2,500 

jo ae er re epee ret a $8,500 


Acknowledgment.—This paper was presented before 
the Wisconsin Section of the A. W. W. A. at Wausau. 
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RESULTS FROM ACTIVATED CARBON 
APPLIED TO A RESERVOIR 


By MARSHALL S. WELLINGTON* 


New Haven Water Co., New Haven, Conn. 


Water Co. supplies the town of Milford, Conn. 
This reservoir has a capacity of 15 million gallons 

and a surface area of eleven and a half acres. The 
largest part of it is shallow, not having more than ten 
feet of water in it. The pumpage from this body of 
water averages 500,000 gals. a day. This amount is 
pumped in four to five hours and during remainder of 
day, no water being used, any excess runs over spillway. 
In June of 1934 the water in the reservoir began to 
take on a greenish hue, which developed rapidly until 
the color of the water was forty. : 


Tw Beaver Brook Reservoir of the New Haven 


The green color a‘ 
this time was very marked and had the look of pea soup. 
This color was more pronounced at the surface, where it 
was exposed to the sun, than lower down in the lake. 
The exact nature of this color and its cause was not 
completely determined. No appreciable taste or odor 
increase was noticed however. 

Many methods of treatment were tried without suc- 
cess when in desperation ‘*Nuchar,” a powdered activated 
carbon, was resorted to. The thing feared in using this 
product was its lack of ability to settle out between 
pumpings and therefore that black water would be 
pumped to an already disgruntled public. After many 
experiments on the upper end of the lake a combination 
treatment was found which appeared satisfactory. This 
consisted of adding a sufficient amount of copper sul- 
phate in the morning to give a dose of 0.5 p.p.m., which 
was followed, after the pumping was stopped in the 
afternoon, with an application of the “Nuchar” to give 
a dose of 1.5 p.p.m. This combination resulted in com- 
plete settling out of the carbon and copper before pump- 
ing was started the next morning. A reduction of color 
from forty to ten and a complete removal of the green 
color was obtained with this treatment. 

In August a bad taste appeared in the water which can 
best be described as a musty marshy taste. The above 
treatment removed this taste, but not the cause. It came 
back in a few days. Being impractical to continually 
treat the lake in this manner to eliminate the taste the 
procedure was given up. 

Further experiments with the supply, while not being 
used, were then tried with the following general results: 
(1) “Nuchar” without copper sulphate, very little settling 
in forty-eight hours. (2) Copper sulphate, 0.5 p.p.m., fol- 
lowed six hours later with 1.5 p.p.m. “Nuchar,” settling 
in about twelve hours. (3) A two to one mixture of 
“Nuchar” and lime (“Nuchar” dose, 1.5 p.p.m.), se‘tling 
in about three hours but with less absorption than the 
copper sulphate and “Nuchar.” 

The conclusions drawn from the experiments were: 
(1) “Nuchar” could be used successfully to eliminate 
color caused by algae. (2) Taste could be removed to 
some extent if a settling basin was at hand. (3) Copper 
sulphate followed by “Nitchar” gave the best results. 
(4) Amount of chemicals used must be determined by 
local conditions. : 

The copper sulphate was applied by dragging it in bags 
hung over the sides of a boat. 

The “Nuchar” was applied in the manner described 
below, which proved very successful. (See illustration. ) 








*Superintendent of Chlorination and Treatment. 


























A Crude 


Applying Powdered Activated Carbon to Reservoir. 
Wa ‘aa 


But Effective Method. Note Streams Discharging in 
of Oars. 


Two one inch holes were bored on opposite sides of 
a fifty gallon barrel near the bottom. Glass tubing with 
an internal diameter of an ordinary penci! were inserted 
in rubber stoppers and the stoppers in their turn inserted 
in the holes in the barrel. Small stoppers were then in- 
serted in the other ends of the tubing. The barrel was 
then placed on the stern of a boat. This allowed the 
outlet ends of the glass tubes to remain about four inches 
above the surface of the water. The man power was 
distributed as follows: One man to add the “Nuchar” 
to the barrel and keep it agitated. The second man to 
row the boat. The third man in the bow of the boat 
with a hydrant pump to keep a supply of water from 
the lake going into the barrel. The outlets on the glass 
tubes were made the proper size so that the man could 
keep the barre! full and yet not be overworked. 

The “Nuchar” was mixed in a heavy soupy mixture 
in the barrel at the start and when the boat arrived at 
the place to start treatment the small stoppers were re- 
moved and the mixture allowed to run out. The man at 
the barrel added fresh “Nuchar’” when the mixture be- 
came too thin, while the man with the pump kept the 
barrel full. The boat was rowed in a similar manner as 
when copper sulphate was applied. This method allowed 
the “Nuchar” to be added in a continuous manner in 
very fast time. A very noticeable feature of this method 

yas the fact that the mixture flowing from the glass 
tubes penetrated under the surface of the water before 
it started to spread. After the addition of the “Nuchar” 
was completed there was very little floating on surface 
of water to give the appearance of a black scum. 

It is well known that often copper-sulphate treatment 
where delayed too long is followed by algae decomposi- 
tion, high bacterial multiplication and very foul tastes. 
In view of the results obtained in our experiments, the 
knowledge that powdered carbon can be applied to reser- 
voirs following copper treatment may prove of value 
under such circumstances. 
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No Decision Reached in Plant Picture Contest 


N OUR April issue we printed pictures of a number 
of “Representative American Water Works Plants 
which was a featured section in our Water Works 
Convention issue. When we proposed to submit these 
pictures to three architects who would serve as judges 
in the naming of three plants in their order of attractive- 
ness architecturally, we bit off more than we could chew. 
Editors of the three leading magazines in the archi- 
tectural field were asked to make their selections. Each 
named three plants as requested but, as indicated in the 
following excerpts taken from opinions rendered, no 
one plant was named by any two of the judges for 
either the 1st, 2nd, or 3rd position. Nine different plants 
were named. 


Opinions of Architectural Editors 


By H. H. Saylor, Editor, Architecture (Chas. Scrib- 
ner’s Sons, Publishers). 


“You have put up to me a difficult problem. However, my 
opinion, for what it is worth is founded on the contention that 
a building should convey as frankly as possible its real purpose 
in its architecture. In other words, there are some plants pic- 
tured which are pleasing architecturally, but these might be 
college libraries, suburban homes, or village town halls rather 
than water works plants. 

“The three I select as looking to me like water plants and also 
being the most pleasing to the eye are: 


“1. The filtration plant at Sacramento, Calif. (pp. 143, 146). 
“2. The filtration plant at Ottawa, Canada (pp. 145, 146). 
“3. The Springwells plant at Detroit, Mich. (p. 154).” 


By Leonard Cox, Editor, The Architectural Forum 
(Time, Inc., Publishers). 


“The task of attempting to select the three most attractive or 
unusual plants is an extremely difficult one due to the very 
different types of plants and the difference in location. However, 
here goes: 


“1. The Contra Costa (Calif.) filtration plant (p. 148). Sim- 
ple, modern design with distinct relationship to traditional 
architecture of the location. 


“2. The Claremont (Calif.) pumping station (p. 144). Se. 
lected for the same reasons as was No. 1 and very difficult 
to choose between the two. 


“3. The York (Pa.) filtration plant (p. 159). Traditional in 
design, appropriate to the locality and extremely well done.” 


By C. T. Larson, Technical Editor, The Architectural 
Record (F. W. Dodge Corp., Publishers). 


“Architecturally, a water works plant should look like a water 
works plant and not like a college library, or a country mansion 
in Spanish or any other style. Good architecture is inseparable 
from good engineering. There is no reason why a water works 
plant should not be aesthetically pleasing in itself and in no need 
of ornament or artificial embellishments. 


“What a water works plant should look like is a matter for 
specialists in this field of design to determine, and 20th century 
architecture should develop out of 20th century ideas of tech- 
nology. The design problem in water works plants, as in no 
other type of structure, is one of continuous change, always di- 
rected to something better than exists. 

“By my own logic, I should not judge, for I am not a specialist 
in this field of design. Selections made are based only on super- 
ficial appearances but which appear to be exemplary of advanced 
standards of design and, therefore, architecturally most interest- 
ing. 


“1. The filtration plant at Burnt Mills, Md. (p. 149). No imi- 
tation of obsolete forms here. A solution of plant design 
and architecture apparently based on a rational study of 
modern operating efficiencies and modern fabrication tech- 
nique. In addition, a good example of 20th Century design. 


“2. The Activated Carbon ‘Hydrodarco’ Filters at Culver City, 
Calif. (p. 144). Honest and straightforward. The filters 
are no less architectural because unenclosed. As abstract 
forms, the tanks and pipes are aesthetically as attractive as 
a piece of sculpture by Noguchi or Brancusi. Why cover 
them up if unnecessary ? 


“3. The elevated tank at Aberdeen, S. D. (p. 163). Photo- 
graphically excellent and probably equally so as a bit of 
technology. Why anything as fine and clean and graceful, 
as this tank is in appearance, should need comouflaging is 
beyond logical comprehension. 


“Which of these structures is to be rated best is an empty 
question, for each appears to set a high standard in its own field. 
The three examples cited appear to serve their given requirements 
in a most direct and up-to-date fashion. On this basis they are, 
in my opinion, the most architecturally meritorious.” 





consider. 





WE ASK YOUR ASSISTANCE 


From the opinions of these editors of leading architectural magazines it is difficult to award prizes 
for the most architecturally pleasing plants. There seems to be no question as to which plant is 
most unique in its conception, engineering design and appearance ‘and WATER WORKS AND 
SEWERAGE, therefore, selects the filtration plant at Burnt Mills, Md. (designed by Robert B. 
Morse of Hyattsville, Md.) as “America’s Most Unique and Modern Filtration Plant.” One editor has 
named it likewise the most architecturally pleasing, but we also have other editors’ opinions to 


To help WATER WORKS AND SEWERAGE decide we need opinions from the field and we, 
therefore invite and urge our readers to assist by casting their votes in this matter. Kindly make 
three or more selections in order of preference and mail in promptly.—Editor. 
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EDITORIAL 


Chlorinated Iron 
LSEWHERE in this issue there appears an article 

.. by L. R. Riker which warrants the attention of sew- 
age work operators and sewerage authorities generally. 

The author, as engineer in charge of a sewage treatment 
works, relates experiences in odor control wherein pre- 
chlorination alone proved to possess shortcomings, where- 
as the use of the same quantity or less chlorine applied 
in an indirect method has proved most effective as an 
odor control measure. The results have been superior, 
the costs reduced, and the treatment made less likely to 
to give rise to complaint due to spotty efficiency, or diffi- 
culties resulting from over treatment. 

The experiences of the author with pre-chlorination 
of sewages are not new. The strength of sewages and 
their complexity are not alone variable with changes of 
season and nature of the contributing population or in- 
dustrial loading on sewer systems, but also a wide range 
in strength of sewage is to be expected during any 24- 
hour period. It is on this account that what may be a 
deficient daytime chlorine dosage, in an effort to destroy 
odors in stale sewages or to effect a suppression of septic 
action, becomes during certain late night or early morn- 
ing hours an excessive dosage—one which may create 
a condition detrimental to the efficiency of the activated 
sludge process as pointed out by Rudolfs and Lacy in a 
series of articles now running in WATER WorKS AND 
SEWERAGE. It is frequently impractical to control odor 
production or sewage degradation by the preferred meth- 
od of chlorinating the sewage in the sewers up the line 
while yet fresh or fairly so, such as has been effectively 
accomplished on the system of the Los Angeles County 
Sanitation Districts. Instead, it most frequently becomes 
necessary to do the complete job at or near the treatment 
works and frequently this is only after sulphides have 
been produced and the sewage solids have become so 
colloidized as to require heroic dosages of chlorine. The 
result is high cost of treatment and frequently the pro- 
duction of chlorinated degradation products which 
evolve those decidedly medicated odors noticed at the 
Princeton plant and elsewhere. The sewage works oper- 
ator facing such a condition is confronted with the lay 
expression that a stench has been changed to a “smell.” 
The operator may feel that he has done a fair job of 
odor control, but he is not satisfied alone with the cessa- 
tion of complaint of distant neighbors as long as the 
public can still detect a “smell” when visiting the treat- 
ment works. To very nearby neighbors of the plant 
there still remains sufficient odor to warrant a complaint. 
Such circumstances causes the superintendent of the 
plant to go to extra trouble and expense in attempts to 
more effectively control the pre-chlorination, even to the 
extent of splitting the treatment (two point chlorination ) 
or employing excessive chlorination which destroys all 
odor but is likely to produce troubles in biological sec- 
ondary processes. 

Mr. Riker, having experienced all of these conditions 
with the difficult sewage at Princeton, found no satis- 
factory and sure remedy until he struck upon the idea 
of trying the indirect method of chlorination which 
Messrs. Scott and Darcy put to effective use on the 





Oklahoma City sewers as a measure of chemical precip- 
itation, but which proved even more highly successful as 
an economical, and efficient deodorizing and odor control 
scheme. 

The method has much to commend it and bids fair 
to replace in part if not in whole the practice of pre- 
chlorinating sewages for odor control and elimination 
of sulphide-acid attack on masonry sewers. The conver- 
sion of scrap iron and tin cans from garbage incinerators 
to ferric or ferrous chloride with liquid chlorine is an 
intriguing procedure. The idea of disposing of tin cans 
by a process of “liquefaction” and discharge to sewers, 
with good effects, addition to being technically sound, 
possesses a bit of romance. While it is correct to say 
that 2 pounds of chlorine, as such, will destroy one 
pound of hydrogen sulphide in solution, this hardly ever 
becomes of practical attainment in sewage treatment. 
This, because the chlorine added to sewages can not be 
held away from the organic content and made to attack 
only the sulphide distributed throughout the sewage. 
Usually, therefore, 1 pound of sulphide.in sewage will 
require three to four pounds of chlorine for its destruc- 
tion in actual practice even though a quick effective 
chlorine distribution is had. 

Now, by the chlorinated-iron route two pounds of 
chlorine will account for 1 pound of hydrogen sulphide 
removal. Why? Because the ferrous chloride, pro- 
duced in dissolving iron in the easily controlled chlorinat- 
ed-iron generator tower, attacks only the sulphides and 
has little or no affinity for the organic matters, ammonia, 
and the like. It becomes a matter of indirect chlorina- 
tion in that the iron, in the form of soluble ferrous 
chloride, is capable of “fixing” the volatil sulphides in 
the form of non-volatil ferrous sulphide and the net 
result is an attainment of the theoretic ratio of chlorine 
required for destruction of hydrogen sulphide, as would 
be the case should the sulphide to be chlorinated be dis- 
solved in water instead of an organic emulsion. 

Looking at other advantages of chlorinated iron over 
direct chlorination, it is evident that in effect “residual 
chlorine” can be carried for many hours and for many 
miles down sewer if it be combined with “residual iron” 
which will persist in the presence of organic matter as 
“available iron” to care for later productions of volatil 
sulphide. 

Aside from economy, efficiency and high practicability 
as an odor control process, to date unmatched, the mod- 
erate addition of iron serves to improve clarification, and 
digestion of sludge., And, instead of proving hurtful in 
over-doses is an advantage to the secondary processes— 
especially those involving chemical or biological floccu- 
lation, or a combination thereof. From sprinkling filters 
it removes a portion of the loading, renders the humus 
more settleable ; and, all in all, has many features which 
should bring to chlorinated-iron treatment a wide recog- 
nition and a likely universal application. 

Likewise, in water treatment the chlorinated-iron 
process. possesses proven merits as a coagulation meas- 
ure which are also worthy of consideration. 


PEt. 
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NEW EQUIPMENT 
AND LITERATURE 


Foxboro Universal Meter 
Foxboro Company of Foxboro, Mass., 
have recently announced a Universal Meter 
and Recorder good for flow ranges of 1 to 
10 and indicating and recording both pres- 
sure and flow or pressure, also temperature, 
rate of flow and total volume. An integ- 





Foxboro Universal Meter 


rator and integrator pen are supplied and 
charts are printed for ease of reading. A 
pressure compensator makes accurate read- 
ings possible—even when static pressures 
are widely varving. 

For further details and more adequate 
information, write Foxboro Company, Fox- 
boro, Mass. 

v 

" 4 ial . 

Mainco" Distance Measure Wheel 

The “MAINCO” Distance Measuring 
Wheel is a piece of novel and valuable 
equipment which makes it possible for one 
man alone to locate points, hidden valve 
boxes, manholes, mains and the like. It is 
especially valuable in the public utility field, 
including water works and sewerage. 

An aluminum chassis carries a measur- 





“Mainco” Distance Measuring Whee 


ing wheel, exactly 3 feet in circumference, 
which has a rubber tire to insure non-slip 
operation and accuracy. A counter, geared 
to the wheel, indicates feet and additional 
inches are indicated on the center disc. 
A spring operated plunger brake keeps the 
wheel locked but subject to release by han- 
dle trigger while in service. Weight is only 


5% pounds and handle is removable. No 
skill is required in its accurate usage. 

For literature address the manufacturers 
the Maintenance Company, 453 W 42nd St., 
New York City. 

v 
Copper Paint: Something New in 
Protection and Beauty 

“Liquid Copper” is a new beautifying, 
protective and corrosion resistant paint. It 
was perfected by L. D. Pangborn, Chem- 
ical Engineer, who is production and plant 
manager of the recently formed National 
Copper Paint Company of Chicago. 

The new paint, which consists of 98.3 
per cent pure copper and contains no lin- 
seed or other oils commonly used in paints, 
has been the outcome of more than 8 years 
of experimentation and test, according to 
H. M. Rice, manager of Nichols Cop- 
per Company and President of National 
Copper Paint Company, 666 Lake Shore 
Drive, Chicago, Ill. For further infor- 
mation, request literature on this new 
product. 

v 
Improved Emergency Light 

A new 40-lb. 8,000 candle power Car- 
bide Emergency Light, announced recent- 
iy by the National Carbide Sales Cor- 
poration, has many applications in the 
water works and sewerage field. 

The reflector is 
mounted on a uni- 
versal swing joint, 
so that the light 
may be shifted to 
any angle and may 
be easily folded 
down for carry- 
ing by a _ conve- 
nient handle above 
the carbide hop- 
per. The unit is 
three and one-half 
feet high when ex- 
tended for use, 
and _ twenty-eight 
inches when fold- 
ed. 


A 1%-lb. charge 
of carbide placed 
in the hopper is 
sufficient for more 
than three hours’ .),. AS 

é Carbide Emergency 
service. By throw- Ligh 
, ght 
ing a _ lever, the 
carbide is released a few grains at a time 
into the water tank below, and the rate 
of feed of the dry carbide is regulated 
automatically by the gas pressure. The 
light may be shut off by throwing the lever 
back to locked position. The tank is made of 
18-gauge sheet steel, hot-dipped in lead 
after the tank is welded. If the light is 
turned over it will go right on operating 
when again set upright. 

For additional information, address Na- 




















tional Carbide Sales Corp., Lincoln Bldg 
rT rr . ” 
New York City. 
v 
An Improved Diesel Engine 

The newest of Diesel engines has jus: 
been placed on the market by the Murphy 
Diesel Company, Ltd., of Milwaukee. It 
is a 534x6%, six cylinder unit, with an 
economical horsepower range from 100 
H.P. to 150 H.P. 

A new fuel injection system is con- 
sidered an outstanding feature, as is the 
improved . starting, extremely sensitive 
governing, temperature control of Lube 
oil by the cooling water, elimination of 
perceptible torsional vibration, and bal- 
anced drive. 

“We have combined the fuel pump and 
nozzle,” says Mr. Murphy, “in a single 





Murphy Diesel Engine 


injector unit which is placed in the cen- 
ter of the cylinder head and surrounded 
by four valves. This injector is actuated 
directly by two camshafts, one on each 
side of it, thus forming a balanced drive. 
Oil is delivered to cylinder head centered 
injectors, surrounded by four valves, un- 
der 10 lbs. pressure, in excess of maxi- 
mum demands, surplus oil being returned 
to the fuel tank. Air-bound lines are com- 
pletely eliminated. Actual injector pres- 
sure of the fuel into the combustion cham- 
ber ranges from 2,000 Ibs., when idling, 
to 4,500 lbs. at maximum speed. High 
pressure fuel lines are eliminated as are 
fuel line pulsations, with resulting engine 
knock elimination.” 

A 4in. diameter, seven-bearing crank- 
shaft, statically and dynamically balanced 
and overhead cam-shaft drive from the 
fly-wheel end assures an_ exceptionally 
smooth, quiet drive. 

For more effective description of the 
new M. D.-Diesel, address Murphy-Diesel 
Co., Ltd., Milwaukee, Wis. 

v 
Monobloc Pumps in Larger Sizes 


The line of compact Worthington Mon- 
obloc pumping units of 1 to 2% in. size 
which proved so popular and convenient. 
has been extended to include 3 and 4 
in. units. Improvements announced by 
Worthington Pump,and Machinery Cor- 
poration include impeller design, renew- 
able wearing rings, balance rings to elim- 
inate end thrust and to put the stuffing 
box under suction pressure only—all de- 
signed to increase efficiency and life of 
the Monobloc units. The unit is rigidly 
mounted on the motor frame, the impeller 



































being mounted directly on the motor shaft. 
Fump and motor being bolted to a rigid 
base, relief from pipe strain 1s assured 
splash proof, explosion proof, or stand- 





Worthington Monobloc Pumping Unit 


ard motors are available and mounting 


mav be horizontal or vertical. 


For more adequate description write 


for illustrated Bulletin W-321B 4 and 
W-321-B3 Worthington Monobloc Cen- 
trifugal Pumps. Address Worthington, 
Harrison, N. J. 

v 


Automatic Selector for Sewage 
Pump Control 


The Automatic Selector, a new instru- 
ment for the control of multiple-pump op- 
erations at sewage pumping stations, has 
been designed by Automatic Control Com- 
pany, manufacturers of automatic controls 
for water works and sewerage systems. 

Where there are a combination of two 











The Automatic Selector 
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or more pumps in a station the Automatic 
Selector serves, as its name implies, to 
automatically throw into operation the 
pump or any combination of pumps which 
will most efficiently handle existing sewage 
flow to the suction well during any given 
period. It serves to balance kilowatt de- 
mand against flow of liquid to be handled. 

The adjustment of the instrument can be 
readily altered to secure any desired operat- 
ing sequence of the pumps available and, 
thereby, elminate repeated frequent start- 
ing and stopping of the units. The mechan- 
ism is actuated by a single heavy glass 
float suspended from a_ stainless steel 
tape wound on the pulley seen on the 
right. The cam wheels operate the en- 
closed mercury switches—the instrument 
except for the pulley being completely en- 
closed and is constructed of corrosion proof 
metals. 

The operation of the instrument is 
readily understood when referring to de- 
scriptive bulletins being distributed by the 
company. Write Automatic Control Com- 
pany, 2590 University Avenue, St. Paul, 
Minn., for literature describing “The Auto- 
matic Selector.” 

NOTE: Minneapolis-Honeyweil Regu- 
lator Co. of Minneapolis are distributors of 
the Automatic Selector and also other 
Automatic Control equipment. 


WITH THE _ 
MANUFACTURERS 


Brown Instrument and Méinneapolis- 
Honeywell Regulator Open 
Southern Office 


Tht Brown Instrument Co. of Philadel- 
phia, Pa., manufacturers of instruments and 
controls, and the Minneapolis-Honeywell 
Regulator Co., Minneapolis, Minn., manu- 
facturers of Control Systems and regula- 
tors, have opened a joint office at 101 
Marietta Street Building, Atlanta, Ga. 

Mr. W. R. Moore, for a number of years 
District Manager of Brown Instrument 
Company, is in charge. 

A Minneapolis-Honeywell stock will be 
carried, and complete sales and installation 
service maintained at this office for the 
complete lines of both companies. 

¥ 
Lawrence Machine and Pump Co. 
Purchased by Victor J. Mill 

The Lawrence Machine and Pump Com- 
pany of Lawrence, Mass., has been re- 
cently bought by an engineer of long ex- 
perience, in pump design, manufacture and 
sales, Victor J. Mill of Baldwinsville, N. Y. 

The Lawrence Machine and Pump Com- 
pany will continue to manufacture pumps 
at Lawrence under its well-established 
name. This company was founded in 1882 
and is thought to have produced the first 
centrifugal pump in America, and, at one 
time, was considered the leader in its field. 

Mr. Mill leaves the Morris Machine 
Works (Morris Pumps) of Baldwinsville, 
N. Y., after a connection there for 19 
years, the last 8 of which he was a direc- 
tor of the company and had charge of 
engineering and sales. Mr. Mill holds the 
three patents covering improvements in 
centrifugal pump design. As an engineer 
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of pump design he has had wide experience 
and he plans to continue the “Lawrence” 
line of water and sewage pumps with 
many new and improved design features 
added. 


v 
Paul Nickerson to Sell “Mineralead" 


Paul M. Nickerson has recently joined 
the Atlas Mineral Products Corp., of 
Mertztown, Pa., producers of ‘“Mineralead” 
pipe jointing compound. He will have 
headquarters in Chicago and represent the 
company in three important states, I]linois, 
Michigan and Indiana. Mr. Nickerson was 
formerly Manager of the Albany office of 
the Paradon Company—manufacturers of 
chlorinators. 


Vv 
Crane Establishes a Water Works 
Department Headed by 
W. A. Dallach 

Crane Company of Chicago have recently 
established a Water Works Department at 
836 South Michigan Avenue, to give special 
services to purchasers of valves, fittings and 
other Crane equipment sold in the water 
works and sewerage fields. 

W. A. Dallach, who has been placed in 
charge as Manager of the new Water 





W. A. Dallach 


Works Department, has been connected with 
Crane Company for 23 years. He has served 
in the design, experimental and development 
departments before coming to the Sales 
Division as sales engineer. Such experi- 
ence has been invaluable to him in advisory 
and sales work and his recent promotion is 
the result. Mr. Dallach will represent 
Crane Company in all water works and 
sewerage transactions. 


Catalogs and Trade Litera- 


ture Received 


“Crane Double Disc Gate Valves”— 
(A correction: In our February issue 
there was a review of the new Crane 
Company brochure—their “Double Disc 
Gate Valve for Water Works and Sew- 
erage” and a listing of the features of 
the new No. 408% line of valves. The 
number given is erroneous. These im- 
proved valves are specified as Crane 
No. 480% Double Disc Gate Valves. To 
Crane Co., we apologize for the error. 


E. C. & M. Automatic Pump Con- 
trol—A new brochure of 16 pages de- 
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scribes and illustrates Electric Control- 
ler and Manufacturing Company’s suc- 
cessful automatic pump and _ altitude 
control equipment for closely regulat- 
ing tank levels, pressures, pumping 
rates and number of units in service— 
all within closely set ranges without 
the installation of a wiring system from 
tank to pumping station. Set forth are 
a variety of municipal and industrial 
problems solved by E. C. & M. Also 
there are many illustrations of varied 
successful installations including those 
involving the automatic use of “off- 
peak” cheap power; automatic control 
of out of touch and widely scattered sta- 
tions for both water and sewage pump- 
ing. Featured in the latter is the E. C. 
& M. Multi-Unit Pump Control Sys- 
tem for more economical and efficient 


sewage pumping to treatment works. 
Ask for Bulletin 25, address Electric 
Controller and Manufacturing Com- 


pany, 2700 East 79th Street, Cleveland, 
Ohio. 


Nichols Herreshoff Incinerator—A 
pamphlet describing a type of multiple 
hearth incinerator which has had years 
of service in ore roasting and sulphuric 
acid production. An N. H. Incinera- 
tor is now in successful operation on 
chemically precipitated sewage sludge, 
at the Dearborn Sewage Treatment 
Plant at operating costs and fuel con- 
sumption well below guarantee. Clink- 
er proof compact and heat recovering 
this incinerator is illustrated by cross- 
sectional drawings. Request Bulletin 
202, Nichols Engineering & Research 
Corp., 40 Wall Street, New York City 


Modern pH and Chlorine Control—A 
booklet of 54 pages bearing this title 
illustrates and describes improved pH 
and Chlorine Control Equipment Ma- 
terials—featuring the slide type com- 
parators developed by W. A. Taylor & 
Company of Baltimore, Md. The first 
part of the booklet is given over to the 
“Meaning of pH Control,” including 
the explanation of pH and theoretical 
and applications of pH 
Control in the industrial field and in 
water and sewage treatment. Then fol- 
lows an exposition of “Chlorine Con- 
trol Methods and Equipment.” It is 
noted that an important addition to the 
line of Taylor Chlorine Comparator sets 
is one capable of measuring residual 
chlorine values from 5 to 250 p.p.m. 
without dilution. The new method with 
a five-year guarantee on color stand- 
ards was developed for the paper, dairy, 
bottling, and laundry fields, and others 
in which concentrated chlorine solutions 
are employed. Free distribution by 
W. A. Taylor & Co., 872 Linden Ave., 
Baltimore, Md. 

Liquid Chlorine—In a new 40 page 
brochure Solvay Sales Corp. has com- 
piled valuable up to date information 
on the properties, the handling and the 
uses of liquid chlorine. Technical data 
on chlorine (gas and liquid) is followed 
by a description of cars, containers, 
cylinders and valves used in chlorine 
transportation; handling equipment; de- 
sign and specifications for chlorine feed 


discussion, 
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lines; safety measures and leak con- 
trol; methods of preparing hypochlorite 
solutions with lime or soda; quick an- 
alytical procedures; chlorine reaction 
equivalents and conversion factors. On 
the inside back cover first aid measures 
are set forth. “Liquid Chlorine” will, 
without question, serve as a valuable 
reference booklet and source of infor- 
mation for engineers and _ operators. 
Free distribution, by Solvay Sales 
Corp., 40 Rector St., New York City. 


Globe Geophone and Dip Needle—A 
catalog supplement describes the Globe 
Geophone, stated to be the most sen- 
sitive and dependable instrument de- 
veloped for leak location on pipe lines. 
There appears a long list of satisfied 
users. Another supplement describes 
the inexpensive and compact Globe Dip- 
ping Needle (based on 25 years’ ex- 
perience) for locating pipe lines, valves, 
meter boxes, buried manhole covers 
and the like. On both instruments free 
trials are offered. Address Globe Phone 
Manufacturing Corp., Reading, Mass. 


Improved Phipps-Bird Solution Feed- 
ers—A 12 page booklet describes the 
improved corrosion resistant chemical 
solution feeders produced by Phipps- 
Bird, Inc., produced to insure accurate 
and dependable feed at a low initial and 
operating cost. Especially useful in 
feeding alum, ferric chloride and hy- 
pochlorite solutions the improved feed- 
er does not deteriorate from use or 
trom standing idle, has a non-clog type 
of glass syphon feed orifice and is sub- 
ject to semi-automatic (start and stop) 
control with intermittent pump opera- 
tions. Address Phipps & Bird, Inc., 
915 E. Cary St., Richmond, Va. 


Improvements in Centrifugal Pipe 
Casting—In the “U. S. Piper” there 
appears an illustrated article which de- 
scribes the improved method of man- 
ufacture of centrifugal cast-iron pipes, 
which has so markedly improved the 
quality of pipes cast by the DeLavaud 
process. The authors, Stuart and Lin- 
derman, have done an excellent job of 
presenting this picturized story, and 
anyone interested in cast iron pipe 
would gain by writing U. S. Cast Iron 
Pipe and Foundry Co. at Burlington, 
N. J., requesting a copy of U. S. Piper 
for December, 1934. 


Rex Sludge Pumps—Is a bulletin de- 
scribing and illustrating Chain Belt’s 
Rex (Plunger Type) Sludge Pumps in 
actual service and listing 33 satisfied 
users. Among the 10 outstanding fea- 
tures named are: Use of inside pack- 
ing to insure strong positive plunger 
suction and self priming: circulating oil 
lubrication; multi-speed motor and ad- 
justable stroke of 3 to 5 in.; Herring- 
bone-Maag gear reducer, with Timken 
bearings; walking beam for straight 
thrust on plungers to prolong life of 
plungers and packing; non-clog flap 
valves and accessible sampling device 
easily used. Ask for Bul. 249, “Rex 
Plunger Sludge Pumps.” Address 
Chain Belt Co., Sanitation Division, 
Milwaukee, Wis. 





The Western Fire Hydrant—A pyj- 
letin describing the special features of 
the Western Fire Hydrant in sizes 4 
to 6 in., manufactured by Western Gas 
Construction Co. and built to comply 
with A. W. W. A. specifications. Fea- 
tures: Ball thrust bearings insuring 
positive, easy opening and closing of 
valve; stream lined openings and large 
passageways minimize pressure loss, 
insure maximum delivery; nine open- 
ings around non-corrosive bronze seat 
ring insures rapid, dependable drain- 
age of hydrant barrel. Ask for Bulle- 
tin No. 307, Western Gas Construction 
Co., Fort Wayne, Ind. 


Adjustable Valve Boxes—A new bul- 
letin received from Buffalo Pipe and 
Foundry Co. describes and illustrates 
a line of ingenious valve and curb cock 
boxes which are adjustable as to length 
(height), in screw or sliding section 
types, with square or round heads, open 
or flanged bases—in all standard diame- 
ters. A stopcock holder which in- 
sures dirt free and upright centered 
position of stopcocks, when used with 
the curb box, is also illustrated. Ask 
for Bulletin No. 35. Address Buffalo 
Pipe and Foundry Corp., Box 23, Sta. 
B., Buffalo, N. Y. 


Worthington Gas Engines—A new 
bulletin describing and illustrating im- 
proved Worthington Gas Engines suit- 
able for burning digester gas for power 
production at sewage treatment plants. 
Available in 2 to 8 cylinder units direct 
connected to electric generators with 
power range of 60 to 1,000 H.P., these 
engines are built by a firm which has 
produced gas engines for 35 years. 
Continuous operation at full load is 
not only permissive but recommended. 
Anyone interested in power develop- 
ment from digester gas should study 
the 27 salient features outlined in the 
new bulletin, “Worthington Gas En- 
gines.” Address Worthington Pump 
znd Machinery Corp., Harrison, N. J. 
strength Asbestos-Cement “Transite” 
pipe and give its qualities and applica- 

Transite Pipe—In a booklet of 18 
pages, Johns-Manville Company tell the 
story of the manufacture of high 
tions in the water supply field. Installa- 
tions are pictured and _ specifications 
given. For a copy of “Transite Pres- 
sure Pipe” address Johns-Manville, 22 
E. 40th St., New York City. 

Taste and Odor Control—A discus- 
sion by H. B. Crane of preventive and 
corrective taste and odor control pro- 


“cedures which have proved most prac- 


tical in modern methods of water treat- 
ment is presented by International Fil- 
ter Company in a 4-page leaflet. Choices 
of methods are discussed—among which 
is stressed the use of pre-chlorination 
for oxidation, followed by filtration 
through granular “Hydrocarco” (actu 
vated carbon) units for small supplies: 
and, the application of powdered “Hy- 
drodarco” in conjunction with the filtra- 
tion of large supplies. Ask for Techni- 
cal Bul. 6005. Address. International 
Filter Company, 59 E. Van Buren St., 
Chicago, III. 
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How Many Tools Does It 











Take to Make a Joint? 









S. R. DRESSER MFG. CO., Bradford, Pa. 


In Canada: DRESSER MFG. CO., Ltd. 
32 Front Street, West, Toronto, Ontario 


Dresser Products: STEEL COUPLINGS - CAST COUPLINGS - fail : h ’ 
BELL JOINT CLAMPS - COLLAR LEAK CLAMPS - POROUS WELD CLAMPS « SPLIT alls to impress the engineer 
REPAIR SLEEVES - EXPANSION JOINTS - REDUCING COUPLINGS - INSULATING who has experienced difficulties 
COUPLINGS .- RATCHET WRENCHES «= and many other modern accessories for pipe with other types of construction. 








Just ON when 
you use 
DRESSER COUPLINGS 


Only one tool is needed to in- 
stall a Dresser joint—a Ratchet 
Wrench to pull up the bolts. 
This one tool completely elimi- 
nates the need for noisy, ex- 
pensive, complicated jointing 
equipment that involves heat or 
power. ® With Dresser Ratchet 
Wrenches and Dresser Coup- 
lings, unskilled labor can make 
permanently, ABSOLUTELY tight 
joints in minimum time. Manual 
operation of a Dresser Wrench 
requires very little effort and is 
exceptionally fast. The result- 


ing tightness of the joints never 
STEEL SLEEVES 











Better Sewage 





This photograph shows how the blades extend 
through the back of the “Chicago” Non-Clog im- 
peller. They cause the same pumping action be- 
hind the impeller as in front of it. This prevents 
rags and other material from getting between the 
back of the impeller and the pump casing where 
they might become packed tight enough to bind 


Pump Service 


Over a Long Period of Time 


Another “Chicago” Feature 





Fig. 1777—Rotating Member, “Chicago” Horizontal Non-Clog Pump 


the pump. Note that there are five rings of pack- 
ing on the shaft. 


CHICAGO PUMP CO. 


SEWAGE PUM PS—“SCRU-PELLER” SLUDGE PUMPS—SEWAGE 
SAMPLERS—COMMINUTOR (CHOPPED SCREEN)—AERATOR 


2349 Wolfram St., CHICAGO, ILL. Phone Brunswick 4110 








Yes—we would like you to mention 


WatTER WorRKS AND SEWERAGE. 
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AN ANSWER TO THE QUESTION: 
“WHAT IS THE MEANING OF pH?” | 








pH And Its Practical Application 


By Frank L. LaMotte 
William R. Kenny 
Allen B. Reed 
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Table of Contents 


Section A. MECHANISM OF HypROGEN ION 
DETERMINATIONS 


I—Introduction and Preliminary 
Discussion 
II—Hydrogen and Hydroxy] Ions 
I1I—Buffer Action 
IV—Determination of pH 
V—Sources of Error 


Section B. PracticaL APPLICATION OF 
HyproceN IoN DETERMINATIONS IN 
INDUSTRY AND SCIENCE 


Vi—Municipal and Industrial Water 
Supply 
Vil—Water Corrosion Problems 
VIII—Disposal of Sewage and Industrial 
Waste 
IX—Sugar Industry 
X—Gelatin and Glue 
XI—Leather Manufacture 
XII—Textile Industry 
XIII—Pulp and Paper Industry 
XIV—Food Industries 
XV—Cleaning Processes 
XVI—Electrodeposition of Metals 
XVII—General Industrial Chemistry 
XVIII—Bacteriology, Pathology, and 
Titration Procedures 
XIX—Soils 


$3.50 


Cloth bound, 6x9, 255 Pages, Original Control 
Charts, Illustrated, Indexed. 


The charts alone are well worth 
the price of this book. 


ODAY the term “pH” is part of the routine 

vocabulary of almost every technical man, and 
the usefulness of the subject has benefited so many 
processes that it is now an accepted operating fac- 
tor. So rapid has been its adoption throughout the 
technical world, that a great many routine workers 
now using some means of pH control do not have a 
clear understanding of the term “pH” itself, nor of 
the simple underlying principles involved in its 
measurement. 


It is the purpose of this book to supply the need 
for such fundamental information in simple lan- 
guage, avoiding technical terms as much as possible. 


Scientific men whose early training has not in- 
cluded this phase of chemistry and operating men 
will find “pH And Its Practical Application” to be 
a practical book for any reader who is not particu- 
larly interested in the theoretical aspects of hydro- 
gen in concentration. 


The broad scope of the book is indicated by the 
Table of Contents. 


GILLETTE BOOK COMPANY 


400 W. Madison Street 
CHICAGO, ILLINOIS 


I ois tie he alga? beg te chgid nal oi ac oi: Be Ole Gok wea GILLETTE BOOK COMPANY, 
400 W. Madison St., Chicago, IIl. 
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a a I should like to have “pH And Its bse 
tical Application” on 10 days’ free trial 
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At the end of that time I will remit 
$3.50 or return the book, postpaid. 
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CifI|() INTERNATIONAL 


Equipment — of Every Type and Size 
—for Every Requirement of 
— Modern Water Purification 








Aerators 
Chemical Feeders 
Chemical Proportioners 
Directional Flow Controllers 
Filter Plant Gauges 
Flow Indicators 
Gravity & Pressure Filters 
Hydrodarco Purifiers 
Level Controllers 
Lime Slakers 
Operating Tables 
Recarbonating Equipment 
Rate of Flow Controllers 
Sampling Tables 
Underdrain Systems 
Venturi Tubes and Meters 
Water Softeners 


The Infilco Equipped Water Purification Plant Centralizes 
Equipment Responsibility and Assures Coordinated Results 


International Filter Co. 
59 East Van Buren Street, Chicago 


(NII INTERNATIONAL 















BEFORE AFTER 


Showing the large damp sludgé cakes reduced in one 
operation to a fine soil conditioner and salable 
product, for use on lawns and gardens. 


HINK of it! You can shred, or graduate, four cu. yards 

of sludge cake per hour using a |!/. H.P. motor only 
for power—without any additional cost for pre-drying as 
the Royer Disintegrator will handle damp sludge, up to 
60%, moisture, without clogging—and without extra han- 
dling as the machine will load the sludge directly to your 
truck or bins. Where chemicals are to be added the dis- 
integrator will also mix the ingredients. 





This one, inexpensive, portable machine can make your 
sludge output a profitable source of revenue, create a 
new industry and give profitable employment to several 
men. 


Let us send you details of the machine and some interesting 
information on the Value of Sewage Sludge as a Fertilizer. 


ROYER FOUNDRY & MACH. CO. 


158 PRINGLE ST. KINGSTON, PA. 


eC. GS. WIGLEY, Sole Rep. 
3108 Atlantic Avenue 





Atlantic City, N. J. 


" | 
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MODERN SWIMMING POOLS 


require water purification equipment of correct design 
and adequate size for proper sanitation. The Permutit 
Company, world’s largest manufacturer of water con- 
ditioning equipment, can help you determine your needs 
for filters, chlorinators, fully automatic recirculating 
equipment, and other devices necessary for pool con- 
struction. Permutit equipment is now in use in many 
of the largest and finest swimming pools throughout the 
country. 


If you would like a valuable handbook of up-to-date 
methods for treating pool water, let us send you our 
free booklet: “Selection of Purification Equipment for 
Modern Swimming Pools.” Write The Permutit Com- 
pany, 330 West 42nd Street, New York City. 


Permutit 
urilr Conditioning Gqauipment 














Tit 
HYDRO-TITE 


Saves! 
In First Cost 


One pound of Hydro-Tite will take the place 
of four pounds of lead in a B. & S. cast iron 
ipe joint. Not only a saving in first cost 
ut storage, shipping and haulage to the job 
is cut to one-fourth. 


In Installation 


All caulking charges are saved—Hydro-Tite 
does not shrink—it does not need caulking. 
Your crew can lay more lengths of pipe 
per day. 


In Permanenee 


Hydro-Tite makes strong, flexible joints ... 
a perfect seal that insures against leakage 
even under severe service conditions of pipe 
vibration or shifting. 


“In service more than 22 years 
without a failure anywhere” 


Send for Hydro-Tite Data Book 


HYDRAULIC PEVELOPMENT CORP. 








MAIN SALES OFFICE 
52 CHURCH ST., NEW YORK, N. Y. 
General Offices and Works 
West Medford Sta., Boston, Mass. 











When writing to advertisers please mention WATER WoRKS AND SEWERAGE—Thank you. 
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MIAMI, FLORIDA 
Miami Colonial Hotel 
The Venetian Hotel 
Colonial Towers Hotel 


MIAMI BEACH, FLORIDA 
Wm. Penn Hotel 


ORLANDO, FLORIDA 
Colonial Orange 
Court Hotel 


KEY WEST, FLORIDA 
Key West Colonial 
Hotel 


CHARLESTON, S. C. 
The Fort Sumter 


For information and reserva- 


tions, write or wire any of the 
hotels direct or General Offices 
Colonial Hotels, Miami, Florida. 


Leslie Buswell, Manager 





» HUSPITALI Y 


s+» ADDS PLEASURE 
TO YOUR PLAY DAYS 


Under the friendly Southern sun .. . the warm hospitality 
of the Colonial Hotels gives extra measure of happiness 
in your vacation. Here is comfort... completeness of 
appointment . . . smart luxury and homelike charm .. . 
favored location close to the things you'll want to do 
and see . . . service dedicated to the pleasure of your 
sojourn; economical rates that this-year represent even 
more genuine value than ever before. 


In the brilliance of attractions at Miami and Miami 
Beach . . . in Orlando's setting of sun-drenched hills and 
lakes... in Key West, island city of adventure and big 
game fishing . . . in historic, charming Charleston .. . 
Colonial hotels are a chain of hospitality linking the way- 
points of your resortland pilgrimage . . . finest accom- 
modations with economy and convenience . . . happiest 


of vacation homes. 


COLONIAL HOTELS 
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CHARLESTON, J; PLANT: 
W. VA. CxHLoRine Propucts BELLE, W. VA. 





WE SPECIALIZE IN PURE WATER WORKS CHLORINE — WRITE FOR QUOTATIONS 


ANTHRAFILT 


A FILTERING MEDIUM with 
MANY POINTS OF SUPERIORITY 
e 


Specific gravity 1.50—only 55% as heavy as 
sand—greater bed expansion. 





















—the First Law 
of Industry 

















Attrition losses practically negligible. 
Kept free of bed trouble with less cost for 






In an emergency, a strong, sub- 
stantial fence is your first line of 
defense, and mighty welcome, 
too. Protect your plant with a 
sturdy, well-built Pittsburgh 
Fence. The Pittsburgh Chain- 





wash water and machines. 
Cuts operating costs. Gives better results. 
Used on large scale at: 









Detroit, Mich. National Stores Co. Link Fence representative will 
a > . a _ gladly measure your property and 
Flint, Mich. tate College, Pa. ; dati d 
Bethlehem, Pa. Webster City, Pa. nS See 






estimate of cost. No obligation 





on your part. 


PITTSBURGH STEEL CO. 


754 Union Trust Bldg. 
Pittsburgh, Pa. 


Write for samples 


THE HUDSON COAL CO. 


SCRANTON, PA. 






















G. B. FILLMORE 
General Sales Agent 


H. H. SHAVER 
Asst. Gen. Sales Agent 











ARROWHEAD 


GRATING and TREADS 






ol Weter Main — 


7 Years Experie ce 


RRA \ Rooker 
Cle : a \\\ Water Mai \ Catalog and quotations on request. 


National Water Main Cleaning \ Arrowhead Iron Works 
32 Chareh Rew Ye Kansas City, Mo. 


For Safety, Strength, 
Durability and Beauty. 
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AN ENGINEERING SERVICE 


Aerial Mapping Since 1922 


ABRAMS AERIAL SURVEY CORP. 


Contractor to Federal, State, County and Municipal Government Depts., 
Large Corporations—Private and Industrial Interests 


WE HAVE MAPPED FROM = AIR 61 MUNICIPALITIES 


NTINUED AERIAL SURVEY MAPS 
Highways, Transmission Lines, Pipe Lines, City Zoning and Tax Maps, Timber Cruises. 
Send for our Folder—‘‘The Third Dimension in Aerial Phetography”’ 
Submit Projects for Contract Prices 


Lansing, Michigan 





Alvord, Burdick & 
Howson 


Engineers 

John W. Alvord, Charles I 
Burdick, Louis R. Howson. 
Donald H. Maxwell. 

Water Works, Water Purifi- 
cation, Flood Relief, Sewer- 
age, Sewage Disposal, Drain- 
age, Appraisals, Power Gen- 
eration. 

Civic Opera Building. Chi- 
cago. 





C. M. Baker 


Consulting Engineer 
ecializing in Industrial 

we ste Utilization and Stream 

Pollution Problems. 

Investigations, Reports. Es- 

timates. 

2 So. Carroll 8t., 

Madison, Wis. 





Black & Veatch 


Consulting Engineers 
Sewerage, Sewage Disposal, 


Water Supply, ater Purifi- 
cation, lectric Lighting, 
Power Plants, Valuations, 
Special Investigations, Re- 


ports and Laboratory. 
E. B. Black, N. T. Veatch, 


Jr. 
Mutual Bidg., 
Kansas City, Mo. 





Waterworks 


Burns & McDonnell 


Engineering Co. 
McDonnell-Smith-Baldwin- 
Lambert 
Consulting Engineers 

Sewerax: 
Appraisal-+ 


107 W 


Lighting 
Rate Investigations 
Kansas City, Mo., 
Linwood Blvd. 
Western Pacific Bidg.. 
Los Angeles, Cal. 
Dixie Terminal Blidg., 
Cincinnati, Ohio. 








Chester, Laboon, Campbell, 


Davis & Bankson 


Engineers 


Jater Supply, Water Treat- 
ment, Sewerage, Sewage 
Disposal, Garbage and Waste 
Disposal, Valuations and 
Operation. 


717 Liberty Ave., Pittsburgh. 
Pa. 





Chicago Testing Labora- 
tory, Inc. 
and affiliated 


Chicago Paving Laboratory, 


Inc. 
Consulting and Inspecting 
Engineers 


Hugh W. Skidmore 
Gene Abson 


Materials, Processes, Struc- 
tures, Consultation, Inspec- 
tion, Testing, Design, Re- 
Investigation and 


search, 
Experts in Litigation. 
536 Lake Shore Drive, 
Chicago. 





H. Burdett Cleveland 


Consulting Sanitary Engineer 
Water Supply and Purifica- 
tion, Sewerage and Sewage 
Disposal, 
Industrial 
Wastes, ‘a, ~ Reports, 

nvestigation, 


Disposal, Refuse 
Treatment of 


Consultation, 
Evaluation of Works, 
vision of Construction. 
90 Wall St., 

New York City. 





G. Gale Dixon 


Consulting Engineer 


Water Works—Sew e. 
Home 
Bidg., 

Youngstown, Ohio. 


Nicholas S. Hill, Jr. 


Consulting Engineer 


Water eR: Sewage Dis- 
posal, ulic Develop- 
ments, Re rts, Investiga- 
tions, Valuations, Rates, 
Design Coreesen, Opera- 
tion, ement, Chemical 
and Biolog cal Laboratories. 
112 East 1eth St., New York. 





A. Elliott Kimberly 


uper- 


Consulting Sanitary Engineer 


Water Supply, Water Puri- 
fication, ater Softening, 
Sewerage, Sewage Disposal, 
Sewage Treatment, aste 
Treatment. Specialists in 
Milk and in Canning Waste 
Treatment. 

568 East Broad St., 
bus, Ohio. 


Colum- 





Morris Knowles, Inc. 


Savings and an 


Engineers 

Water Supply and Purifica- 
tion, Soweee e and Sewage 
Disposal, uations, Labo- 
ratory, ney Planning. 
Pittsburgh, Pa. 





Fowler, Charles Evan 
Consulting Civil Engineer 


M. Ll. Am. C. E. 
M. Eng. Inst., Can 


BRIDGES a> "ARTISTIC 


STRUCTURE 
FINANCING FOR GOOD 
ECTS. 


PROJE 
6 West 63rd St., New York. 





Fuller & McClintock 


Engineers 


F. G. Cunningham 

C. A. Emerson, Jr. 

Elmer G. Manahan 

W. Donaldson 
Ernest W. Whitlock 
H. K. Gatley 

Sewage Treatment, Sewers, 
Waterworks, Water Purifi- 
cation, Drainage, Waste Dis— 
posal, Valuations. 

11 Park Place, New York 





Metcalf & Eddy 


Engineers 


Water, Sewage, Drainage 
Refuse and Industrial Wastes 
Problems, Laboratory, Valu- 


ations. 
Statler Bldg., Boston. 





Malcolm Pirnie 





Engineer 

Water Supply. eg my 
Sewerage eports, lang, 
Estimates. 


~ ervision and Operation 
uation and Rates. 
‘yt eae St., New York. 





Potter, Alexander, C. EB, 


Hydraulic Enginee 
Sanitary Expert lian, 


Sewerage and Sewage Dis- 


sal, Water §S 
Purification, —— 
50 Church St., New York. 





Sheppard T. Powell 
Chemical Engineer 
Treatment of Water fur in- 
dustrial Uses. 

Trade Waste Investigations 
and Correction. 

Technical Expert in Litiga- 
tions. 

330 N. Charles St., 
Baltimore, Maryland. 





Astrid S. Rosing, Inc. 


Sewer Pipe. 

Drain Tile. 

Steam and Electric Conduits 
Building Tile. 

Fire Brick. 

2417 Orchard St., 

Chicago, Il. 





P. H. Taylor Audit Co. 


Municipal Accountants and 
Auditors 


Audits. 

Systems. 

Budget Preparation. 
Investigations. 

id , ome Ave., Buffalo, 





Whitman & Howard 
Harry W. Clark 
Associate Enginee 
(Est. 1869—Inc. 1924) 
Channing Howard 
Paul F. Howard 
Walter A. Janvrin 
C. Roger Pearson 
Water Supply, Water Puri- 
fication, Sewerage, Sewage 
Disposal, Water Front Im- 
provements and all Munici- 
pal and Industrial Develop- 
ment Problems, Investi 
tions, Reports, Designs, u- 
pervision, Valuations. 
89 Broad St., Boston, Mass. 





P. S. Wilson 


Consultant in Sanitary and 
Hydraulic Engineering. 
Water Works Management. 
Glen Ridge, N. J. 








Yes 
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Effluent 





Meter Register 


SIMPLEX 


Venturi Type Meters 
Controllers 
Filtration Plant Gauges 


Water Works Specialties 


cations 


tightness, 


infiltration. 


# 
assurance of 
WRITE FOR merit. 
BULLETINS 


labor. 





Philadelphia, Pa. 





SIMPLEX VALVE & METER CO. 
6743 Upland Street 

















The uniform satisfaction 
and enthusiastic approval 
of SERVICISED Joint 
Compound gives positive 
its great 


The hot Compound is 
easily applied by ordinary 


Full information on request. 






SERVES sey 


JOINTING COMPOUND 


MEETS ALL DEMANDS 
SERVICISED Asphalt 


Compound complies with 
the most exacting specifi- 
because of its 
flexibility, absolute water- 
resistance to 
weather, and penetration. 
Prevents root-growth and 





Pouring Asphalt Compound 








© 7, 1920 
Asphalt Plank—Cork Rub- 
ber Expansion Joint— 
Sponge Rubber Expansion 
Joint—Fibre Joint—Sewer 
and Tunnel Liners. 











Try our Sewer Pipe Belts for Regular Pipe 
Economica! and Efficient 


SERVICISED PRODUCTS CORP. 


6051 WEST 65TH ST. 


CHICAGO, ILL. 

















WATER WORKS MANAGER — Engineer 
with 13 years’ experience in all phases 
of water works operation and manage- 
ment of utilities; has served as manager 
of private water company and since as 
Town Manager. Position with large 
Water Utilities Corporation preferred. 
but equipped to serve municipality as Su- 
perintendent or Manager. Address “E. 
H. R.,” care of Water Works and Sew- 
erage, 155 East 44th Street, N. Y. C. 





N 


ANITATION ENGINEER—B. S. in Sani- 
tary Engineering from recognized engi- 
neering school; 15 years in actual design 
and operation water supply and purifica— 
tion and sewerage and sewage treatment. 
Complete references on character, ability 
and competency furnished at _ request. 
Available on thirty days’ notice. Address 
MS E., % Water. Works and Sewerage, 
155 East 44th Street, New York City. 





CONSTRUCTION ENGINEER—Has super- 
vised the building of fifty miles of sewers 
and water works. Address A. W. K., 
Water Works and Sewerage, 400 W. 
Madison St., Chicago. 











CIVIL ENGINEER—Graduate of the Rens- 
selaer Polytechnic Institute, with a de- 
gree of Civil Engineer, age 22. Location 
immaterial. Desires engineering position 
with anyone interested. Available imme- 
diately. References. Address E. J. W., 
Water Works and Sewerage, 155 East 
44th Street, New York City. 





SANITARY ENGINEER—Age 27, married, 
B. S. in Sanitary Engineering. For past 
5 years with a State Health Department. 
Experieneed in operation of water sup- 
plies, water purification plants and sew- 
age treatment works, swimming pool 
sanitation and stream pollution. Familiar 
with modern water works and sewerage 
practice. Desires change. Address 
S. E. K., care Water Works and Sewer- 
age, 155 East 44th Street, New York City. 














POSITIONS WANTED 
This department has been started 
as a service to those in the Water 
Works and Sewerage Fields. We 
hope they will make use of it. The 
notices are inserted without charge. 




















POSITION 


WANTED—As superintendent 
filtration, chemist and bacteriologist, or 
operator chemist and bacteriologist. Of 
small or medium sized plant. By young 
man technically educated, careful, indus- 
trious and ambitious for plant better-— 
ment. Eleven years’ experience. May I 
have the opportunity of communicating 
with you. Address J. Z. C., Water Works 
and Sewerage, 400 W. Madison St., Chi- 
cago. 





JUNIOR CIVIL ENGINEER—B:S. in C.E. 


Age 27, married; one year of experience 
in Surveying and Drafting. Passed civil 
service examination for assistant sani- 
tary engineer. Desires position in sani- 
tary engineering field. Location imma- 
terial. Available at once. M. P.. Water 
Works and Sewerage, 400 W. Madison 
St., Chicago. 





CIVIL ENGINEER—Graduate (C. E.) Cor- 


nell University School of Civil Engineer-— 
ing, ’34. Has specialized in sanitary en-— 
gineering. Has had a little experience 
in design and drafting. Desires work of 
sanitary engineering type. Location and 
salary open. Available immediately. Ad- 
dress Peter T. Gavaris, 667 Teasdale 
Place, New York City. 








JUNIOR CIVIL ENGINEER — University 


graduate; single; age 26: seven months’ 
drafting experience. Desires engineering 
position with civil or sanitary engineer, 
or with an engineering corporation. Sal- 
ary and location open. Address “C. F. D.,’’ 
% Water Works and Sewerage, 155 East 
144th Street, New York City. 


GRADUATE CIVIL ENGINEER—A.B, and 


C.E. in Water Supply and Sanitary En- 
gineering, Stanford University ’34. Mem- 
ber Sigma XI. Extensive research on 
chloramine sterilization. Age 26, single. 
One year experience structural design and 
surveying. Desires position in water 
supply or sanitary engineering field. Lo- 
cation immaterial. Reasonable salary 
with opportunity for advancement. Ad- 
dress N. J. K., % Water Works and Sew- 
erage, 155 East 44th Street, N. Y. C. 





GRADUATE CIVIL 


ENGINEER, Univ. 
Michigan, 1932, specializing in Sanitary 
Engineering. Age 25. Experience as as- 
sistant in sanitary inspection of water 
supply, analysis sewage and sewage gas, 
determination source of odors in sewer 
system, gaging of sewers and streams. 
Now conducting independent research on 
sewage and garbage. For references and 
f'rther information address G. W. H., % 
Water Works and Sewerage, 155 East 
44th Street, New York City. 





GRADUATE CIVIL ENGINEBR—B:S. in 


Civil Engineering, Michigan College of 
Mining and Tech., °'34. Specialized in 
Hydraulics. Enthusiastically interested in 
Sewage Disposal and Sewerage problems. 
Age 23, single. Employment under rec- 
ognized authority preferred. Available 
immediately. Address lL. P. M., Water 
Works and Sewerage, 400 W. Madison 
St., Chicago. 








CHEMIST, bacteriologist or operator of a 


sewage treatment or water purification 
plant. Four years’ experience as chem- 
ist at the Southerly Sewage Treatment 
Works of Cleveland, O., and previous to 
that in the laboratories of the Baldwin 
Filtration Plant of same city. Can fur- 
nish excellent references. Graduate of 
Western Reserve University and just 
completed a year of graduate work at 
Ohio State University in Bacteriology 
and Chemistry. Address F. W. G., % 
Water Works & Sewerage, 400 W. Madi- 
son St., Chicago, Tl. 





Do you mention WATER WoRKS AND SEWERAGE? 


Viease do. 
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Noted authorities and all leading firms of 
AND the water supply field are using the Hellige 
CHLORINE non-fading, and, therefore, permanently reli- 


able, glass standards and handy Hellige 
CONTROL 


Comparators as they offer exclusive features 
and unequalled advantages. More than 500,- 
000 standards now in use. Approved and 
highly recommended. One apparatus for 
chlorine, pH control, and many other popular 
tests. 


ONLY GLASS STANDARDS 
p are always ACCURATE 










Write today for detailed information. 


exe HELLIGE. Inc. 


. . 179 EAST 87. STREET, NEW YORK,N.Y. U.S.A. 
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Protective Enamel 


For Tanks and Pipes 
W. A. BRIGGS BITUMEN CO. 


Richmond & Westmoreland Sts. Philadelphia, Pa. 
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BETTER JOINTING 
Easier Laying—Less Servicing 


Melted material available while more is being added @ Bulk 
material unaffected by rain ® Slow cooling helps in pourin 
joints of large diameter ® From Massachusetts to California 
water supply and sewage pipes jointed with MINERALEAD 
are giving better, more trouble-free service. © For informa- 
tion and catalog, write The ATLAS MINERAL PRODUCTS 
COMPANY of Pennsylvania, Mertztown, Pa. Est. 1992 





For Jointing Bell and Spigot Water Mains 





STREET, SEWER AND WATER CASTINGS 


Made of wear-resisting chilled iron in various 
styles, sizes and weights. 


Write for Catalog and Prices 


SOUTH BEND FOUNDRY Co. 


All Kinds of Gray Iron Castings SOUTH BEND, INDIANA 














EDSON’S NEW HAND PUMP 


Smallest Diaphram Pump Made. 2” Suction 
a Discharge. Capacity 1400 G.P.H. Weight 
0 8. 


THE EDSON CORP’N, 49 “D” Street 


So. Boston, Mass. 


NEW YORK: 142 Ashland P!., Brooklyn 
CHICAGO: 3500 N. Long Ave. 


Catalog ‘“‘T’’ Gives Full Data, Also Edson Hand and Power 


Pumos, Suction Hose and Pump Accessories 
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Chlorine and Ammonia 


Control Apparatus 


The Filelor Company 
59th Street & Woodland Avenue, 


Philadelphia, Pa. 











Use LAMOTTE EQUIPMENT for 
pH Control-—-Residual Chlorine Control 
Boiler Feed Water Control 


LAMOTTE CHEMICAL PRODUCTS CO. 
442 Light Street, Baltimore, Md. 














PUBLISHER'S STATEMENT OF CIRCULATION 


This is to certify that the average circulation per 
issue of WATER WORKS AND SEWERAGE for the 
six months’ period, July Ist to and including De- 
cember 31, 1934, was 4,466. 


GILLETTE PUBLISHING COMPANY 
E. S. Gillette, Vice-President & Secretary 


State of Illinois | 
County of Cook § : 


Subscribed to and sworn before me on this 3lst day of 
January, 1935. 


(Notary's Seal) Kittie C. Woulfe 








Gulless EVERSON Electric Chlorinators 


Produces Sodium Hypochlorite (NaOCl) electrically 
from ordinary rock salt and water. Capacity, equiva- 
lent to 12 pounds chlorine gas in 24 hours; NoOCi 
stays active much longer. Ends hazard of chlorine 
leakage. Ideal for swimming pools, etc. Keeps water 
germ-free and non-acid. Cheapest practical method. 


Everson Filter Co., 633 W. Lake St., Chicago, U.S.A. 
“The Swimming Pool People” 





























CLEARING HOUSE 





TRANSITS AND LEVELS 


Largest stock in UNITED STATES of guar- 
anteed Rebuilt Transits and Levels for RENT 
(with purchase option) or for SALE (on easy 
payment plan if desired). Every instrument 
repaired in .our own factory. Sold subjeet to 
field test. 


Complete and economical REPAIRS to your 
instrument regardless of make—by expert 
instrument makers. Shipping container on 
request. Estimates free. Your instrument 
deserves factory service. 


Write for new descriptive list and rental 
schedule WW&S-95. 


WARREN-KNIGHT CO. 
Makers of Sterling Surveying Instruments. 


Headquarters for Field Equipment and 
Drafting Room Supplies. 


136 North 12th Street Philadelphia, Pa. 
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Please mention WatTEeR WorKs AND SEWERRAGE— it helps. 
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At the A.W.W.A. Convention the New Midget 
CHLOR-O-FEEDER 


-actically inspected, operated, and approved by scores of 
as eomanesicey . State Sanitary Engrs. 
and Water Works 
Supts. 

All agreed it offered 
the easy, convenient, 






— Line and effective method 

; a. of 

Chlorine ~~ 

Control HYPO- 

screw ey Suction CHLORINAT- 
— from ING 


a water supply. 
Write for Bulletins. 


% PROPORTIONEERS % Inc. 
Associated with Builders Iron Foundry 


9 N. Codding Street Providence, R. I. 








MeNULTY 
TIMBER TIDE. 
GATES ..... 


—swelling without warp- 
ing 

—minimum seepage 

—double hinge action 

—balanced for each in- 
stallation 

—sketches on request 


McNulty Eng. Co. 


200 Old Colony Avenue 
SOUTH BOSTON -MASS 






OUTSTANDING 
CHEMICAL 
FEEDERS 


For Outstanding Waterworks Plants 


THE WORLD'S LARGEST FILTER PLANT 
(Detroit, Mich.) 


AMERICA'S MOST UNIQUE FILTER PLANT 
(Hyattsville, Md.) 


and 16 other outstanding plants out of 79 illus- 
trated in the April issue of “Water Works and 
Sewerage” use OMEGA Chemical Feeders. 


OMEGA makes five distinct types of equipment, 
each in several different sizes, with capacity rates 
from 8 oz. to a carload or more per 24 hours. 


Tell us about your problem of metering and feed- 
ing either dry or liquid materials. 


OMEGA MACHINE CO. 


4010 PENN KANSAS CITY, MO. 

















ROBERTS 
FILTER MANUFACTURING CO. 
607 Columbia Ave.. Darby, Penna. 
Manufacturers of Pressure and Gravity Type 


Water Filters and Specialties for Water Puri- 
fication and Sewage Treatment Plants. 


We contract for complete installation of me- 
chanical and hydraulic equipment in all forms 
of Water Filtration Plants, Sewage Disposal 
Plants and Pumping Stations. 


Write us concerning your Sanitary Problems. 

















HEAVY-DUTY B INCINERATION 
A \ W7 is :) ley mp ¢ , K 
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DESTRUCTORS 
FOR THE 
DRYING: AND INCINERATION 


of Sewerage Sludge and Screenings 


Send for Descriptive Literature 


AY Coy aromm ofeltlt:{-) ame Dic jeutlace) am Oe 


202-W E. 44th Street New York, N. Y. 


ba 


LOCAL WORK for MORE LOCAL WORKERS 
| ocm labor is not only used for the laying but also for the 


manufacturing of Lock Joint Pressure Pipe, thus greatly re- 
lieving the local unemployment problem. 


Joint Pipe Co. Est. 1905. Ampere, N. J. 


LOUK JOINT 
REINFORCED CONCRETE PIPE 


PRESSURE ~ SEWER + CULVERT 

















pH SLIDE COMPARATORS 


With 
a 5 YEAR 
GUARANTEE 


ee: 


This is a guarantee not car- 
tied by any other standards, 
whether liquid or artificial. 


All comparators are molded 
from Bakelite and work on the 
slide principle. 

Single Comparators $15.00. 
Water works set in wooden car- 
tying case, covering range of 
3 indicators, $40.00. Handbook, 
Modern pH and Chlorine Con- 
trol, free on request. 


W. A. TAYLOR & CO., Inc. 


871 Linden Ave., Balto., Md. 
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When writing to advertisers please mention WATER WoRKS AND SEWERAGE—Thank you. 
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DOES 
SLUDGE 
CIRCULATION 

PAY 





















































Stirred (er Mot Stirred 


We've always known that it DOES PAY to circulate sludge in digestion tanks—vertically as well as hori- 
zontally. Plain tanks without circulating mechanisms simply do not get the most out of the digestion 
reactions. 


Now comes clear, uncontrovertible performance data, evaluating circulation not only qualitatively 
but quantitatively. 


Dorr Equipment 
for 
Sewage Treatment 


. 
Bar Screens 
* 
Fine Screens 
td a 
4+} + +} 4 Detritors 
= Se | —|-4—+ a ee ee ee e@ 
De ef a eS | Clarifiers 
- + 
Digesters 
* 











Aerators 
7 
Distributors 
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Chart Showing Effect of Sludge Circulation on Gas Production and Power Purchases | teas 

















* 
Pumps 





A city installed a Dorr Digestion System with positive, mechanical means of 
circulating sludge. 

















High gas production attested to rapid digestion. The gas was all used in the 
operation of the plant. The digested sludge was odorless and dried rapidly. 
There was neither foaming nor scum formation. 


The city shut down the circulating mechanism to check its advantages. 


Gas production fell off 34.5 per cent. Purchased power increased 45 per cent. 
The digestion tank foamed frequently. This lasted for five months. 
Satisfied with the experiment, the circulating mechanism was started anew. 


Former results were quickly attained; in fact gas production was slightly higher 
than at the start. 











The conclusion is obvious—sludge circulation does pay. It has satisfied us on this score 
and should satisfy you. 
Let our engineers confer with you on modern digestion technique. A Dorr Digestion System 


HE DORR COMPANY "*. 


CHICA 
TOROS «6SCtC«ie:*é‘<@W NGG - 247 Park Aave.., New York «¢ (foe :; 


DORR TECHNICAL SERVICES AND EQUIPMENT ARE AVAILABLE FROM THE FOLLOWING COMPANIES: 


HOLLAND: Dorr-Oliver N. V. The Hague ENGLAND: Dorr-Oliver Company Ltd., London GERMANY: Dorr Gesellschaft, m. b. H. Berlin 


FRANCE. -~ AUSTRALIA: Crossle & Duffy Pty. Ltd., Melbourne Ine., Toki 
( NCE: Soc. Dorr-Oliver, Paris SOUTH AFRICA: Edward L. Bateman Pty. Ltd., Johannesburg JAPAN: Andrews & George Co. Inc., Tokio 
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OST to the Country’s Highest Office 
Zachary Taylor, 12th President of the U.S.A. 


HEN in 1850, with scarcely half his term of office served, 
Zachary Taylor (famous Indian fighter, victorious invader of 
exico, successful candidate for his country's highest honor—12th 
President of the U.S.) succumbed to typhoid fever, one hundred 
beople out of every hundred thousand met death from this pre- 
entable water-borne disease every year! 


Today, with 85% of the nation’s drinking water chlorinated, 
nnnual typhoid death rates approximate TWO in every hundred 
housand and eighteen careful cities went through the whole of 
933 WITHOUT A SINGLE DEATH FROM TYPHOID. 


Something more than mere coincidence must explain why seven- 

een out of these eighteen cities depend on W &T Visible Vacuum 

hlorinators for successful chlorination, at an average cost of less 

han a penny per person per year—and why close to seven thou- 

and other American municipalities relying on W&T Chlorinators 

bgree with us that “The Only Safe Water Is a Sterilized Water.” 
There is a W&T Chlorinator for every chlorinator purpose. 


Send us a description of your supply and we will, without ob- 
ligation on your part, select the one most suited to your needs. 


ALLACE & TIERNAN CO., Inc. 


anufacturers of Chlorine and EE Ammonia Control Apparatus 
EWARK, NEW JERSEY Branches in r Principal Cities...Main Factory, Belleville, N. J. 








